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Abstract
This thesis studies about the patterns of debt accumulation of the state and local
governments in the United States, particularly by focusing on how intergovernmental fiscal
relations, fiscal institutions, capital market, and electoral mechanisms might potentially
influence the patterns of debt accumulation of the state and local governments. I develop
empirical models to show that both fiscal institutions and intergovernmental fiscal relations
have significant impacts on the patterns of debt accumulation of the state and local
governments. I also discuss that political accountability and well-functioning capital market
are important in stabilizing the patterns of debt management of the state and local
governments.
From the empirical analysis of the patterns of the debt accumulation of the state and
local governments, I claim that US fiscal management is unique particularly in that there
are a variety of patterns on how the state governments regulate the fiscal management of
themselves and that of their subnational governments. From the empirical results, I suggest
a possibility that the state governments sometimes supplement the lack of capacity of local
governments in borrowing when some local governments face severer resource constraints
in their fiscal decisions as well as are faced with the limitations on borrowing capacities.
That is how I claim that the flexibility in the intergovernmental fiscal relationships is one of
the advantages of the decentralized fiscal management in the United States.
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Chapter 1: Introduction
In recent years, decentralization of both public spending and taxing powers has
attracted global attention as a way to improve the efficiency and the responsiveness of the
public sector. However, recently there is a growing awareness that decentralization is not a
panacea: poorly implemented decentralization can both threaten economic and political
stability of the countries and disrupt the delivery of public services. Some opponents of the
decentralization reform base their arguments on the difficulty subnational governments
have in substituting for the central governments in managing the fiscal roles properly.
Particularly, some critics focus on the possibility that the failure of the subnational
governments in fiscal management would deteriorate the macroeconomic condition of the
nation by incurring excess debts over which the central government does not retain control'.
According to the World Bank (2000), subnational governments' contribution to the national
deficit is not negligible for most of the federal Latin American countries. For example, the
Brazilian federal government in the early 1990s assumed debts amounting to $100 billion
incurred by some bankrupt state governments that did not comply with the existing acts.
While the World Bank (2000) cites the cases of the failure of the fiscal management of the
subnational governments in their decentralized contexts, it also points out that
decentralization has not undermined economic stability in most industrialized countries,
including the United States.
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1 Prud'homme (1995).
Thus, several research questions arise: Why do some federal decentralized fiscal
systems maintain a good fiscal status while others do not? What can other countries learn
from the decentralized fiscal management of such federal countries as the United States? Is
it possible for the other countries to enjoy the efficiency gains associated with
decentralization without having much greater instability associated with uncontrolled
public spending and fund raising at subnational levels?
To find answers to these questions, I will research the case of the fiscal management
of the subnational government units in the United States. American case is interesting in the
following reasons. First, the fiscal structure of the state and local finance is characterized by
its strong cost-benefit link. That is, the majority of the fiscal resources spent locally are also
raised locally at least at the state level, which I analyze in more detail in Chapter 2.
Secondly, there is no control of the federal governments on the borrowing decision of the
state and local governments. In the United States, state governments make almost
autonomous decisions on expenditures and on how they finance. Particularly, borrowing
autonomy of the US state and local governments is outstanding relative to most federal and
unitary countries, and the principle of self-responsibility in fiscal management is
institutionalized. Third, US state governments are consistently realizing a surplus and
contributing to stabilize the entire government finance.
As I will discuss in Chapter 3, most of the previous studies have focused on US state
fiscal management but have not thoroughly researched their debt management. In addition,
there are few studies that have analyzed local finance using cross-sectional data. As a result,
there is no study that has compared the pattern of debt accumulation between the state and
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local governments in detail, which is partly due to the lack of academic interest in local
fiscal management as well as a lack of cross-sectional data available. I focus on this issue
because I believe that understanding debt accumulation patterns of state and local
governments would be useful to such entities as Japan, Thailand, and the European Union,
where policy makers are reviewing whether borrowing behaviors of subnational
government units should be controlled by central regulations or should be liberalized, and
how intergovernmental fiscal relations are to be reorganized according to the assigned
borrowing autonomies among different level of governments.
In studying the patterns of debt accumulation of the state and local governments, I
focus on how intergovernmental fiscal relations, fiscal institutions, capital market, and
electoral mechanisms might influence the patterns of debt accumulation of the state and
local governments so that I can identify the strength of the decentralized fiscal management
in the United States, particularly in terms of its debt management.
Chapter 2 of the thesis analyzes the characteristics of the fiscal pattern of the
decentralized government units, namely the state and local governments, with primary
statistics. The chapter also introduces the characteristics of the fiscal institutions that might
be potentially associated with the patterns of debt accumulation of the state and local
governments. Chapter 3 introduces the previous studies on the state fiscal management and
draws several research questions that are to be further studied in this thesis. Chapter 4
describes methodology of the statistical analysis to be conducted in Chapter 5 and explains
the theories for the statistical models of the pattern of debt accumulation at the state and
local government levels. Chapter 5 empirically tests the hypotheses that have been posed in
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the previous chapters, and analyzes the results empirically. Chapter 6 reviews the
conclusions of Chapter 5 in relevance to the studied working mechanism of capital market
and electoral system in the United States, then concludes by discussing how the findings of
the thesis explain the strength of the American decentralized fiscal management, while
clarifying the limitation of this thesis and further areas of study.
Chapter 2: Characteristics of State and Local Finance in the United States
This chapter defines the scope of the analysis of this thesis, explains about data source
and data treatment, and analyzes some fundamental characteristics of the state and local
finance in the United States. I also analyze some characteristics of the patterns of debt
accumulation, intergovernmental fiscal relationships and fiscal institutions that might
potentially differentiate fiscal patterns of the state and local governments. Then, I
summarize how some fundamental facts on state and local finance are potentially related to
the patterns of debt accumulation of the state and local governments.
2.1.The Scope of the Analysis
* Scope of the Analysis
This thesis analyzes fiscal behaviors of the state and local governments in the United
States particularly in terms of debt accumulation by using fiscal, socio-economic and legal
information related to local and state finance. I extend the scope of the analysis of the
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patterns of debt accumulation not only to the cross-sectional state governments but also to
the cross-sectional local governments across the United States so that I can understand
different characteristics of the state and local debt management in comparative terms.
2.2.Data
0 Limitation of the data
There are two informational constraints on the thesis. First, while most of the
qualitative and quantitative data and information are available cross-sectionally for the state
governments, there are limited data and information available for the cross-sectional study
of discrete local government units across the United States. Most of the database on local
finance at best shows the aggregated data of local government units that are categorized by
such attributes as the legal status and the state of residence. There is no database that covers
the discrete statistics of all the local government across the United States. This is partly due
to the large number of the local government units as well as frequent change of the status
and scope of local governments over time. Table 1 below shows the change of the number
of local governments over time. For example, the number of such lower-tier local
government units as school districts and special districts fluctuate over time from about
155,000 to 87,000 between 1942 and 1997, while the number of state governments is
constant, 50, except between 1942 and 1962 when Hawaii and Alaska were incorporated as
states. Due to the changing status as well as associated change of the administrative
boundaries of local government units, it is difficult to collect consistent cross-sectional data
for all the local governments over time.
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Table 1: Number of Governments
Type of government 1942 1962 1982 1987 1992 1997
Total 155,116 91,237 81,831 83,237 85,006 87,504
US Government 1 1 1 1 1 1
State government 48 50 50 50 50 50
Local governments 155,067 91,186 81,780 83,186 84,955 87,453
County 3,050 3,043 3,041 3,042 3,043 3,043
Municipal 16,220 18,000 19,076 19,200 19,279 19,372
Township and town 18,919 17,142 16,734 16,691 16,656 16,629
School district 108,579 34,678 14,851 14,721 14,422 13,726
Special district 8,299 18,323 28,078 29,532 31,555 34,683
\1 Adjusted to include units in Alaska and Hawaii which adopted statehood
in 1959.
Source: U.S. Bureau of the Census,
Census of Governments, Government Organization, series GC(1)-1, quinquennial
http://www.census.gov/prod/www/abs/govern.html
0 Treatment of the data on local governments
Due to these informational constraints, both cross-sectional and time-series analysis is
technically difficult to apply to the analysis of local governments. To overcome this
informational constraint, I will make a technical treatment for the statistics on local
governments, as explained below. Throughout the thesis, I analyze local governments in a
state with an aggregate statistic by treating all the local government units in a state as if
they were a united government unit that makes unified fiscal decisions. By doing so, I
expect to observe both the heterogeneity and homogeneity of the fiscal behaviors of the
state and local governments of different localities, along with their underlying factors.
Page 11 of 104
2.3. Limitations and Advantages of the Data Treatment
The statistical treatment explained in the previous section brings about two limitations
on the analysis in this thesis. First, the aggregate statistics might obscure the variance of the
fiscal behaviors among the different levels of local governments. Because local
governments have different legal status and corresponding characteristics, they might not
be homogeneous in their fiscal behaviors. In addition, even if local governments are legally
horizontal, they might vary in their fiscal behaviors due to the variance of such local
conditions as local economy, demographics and other conditions. Thus, abstracting all
levels of local governments in a state with their aggregate statistics obscures both intra-state
and hieratical variance of the fiscal behaviors of local government units. These limitations
cannot be eliminated because of the data constraints.
A second limitation is that there is no database developed particularly for the analysis
of fiscal performance, intergovernmental fiscal relationships, and patterns of debt
accumulation of the state and local governments. That is why I have used raw data from the
Census (1996, 1997, 1998, and 1999) and the Statistical Abstract of the United States (1996
and 1997) to develop a cross-sectional database on the 50 states and 50 aggregate local
governments for the year 1996. Because there are time lags for the data collection, the data
of the year 1996 is the most updated and consistent cross-sectional data for the scope of this
thesis. Therefore, in the analysis throughout the thesis, I rely on the cross-sectional data of
the year 1996, and occasionally supplement the statistical analysis with the time-series data
as far as the data is available and is important. However, because of the complexity of the
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database developments, a time-series cross-sectional database has not been developed so far.
Because of these limitations, the scope of the analysis is sometimes limited particularly in
terms of time-coverage. That is why the analysis in this thesis is sometimes vulnerable to
single-year random effects on the cross-sectional data I am treating. Also, cross-sectional
analysis is vulnerable to sample-specific bias, as sample-specific bias is sometimes difficult
to measure only with the cross-sectional data. To overcome these limitations, in the
statistical models in Chapter 5, I try to control both single-year random effects and sample-
specific biases by including several control variables that might eliminate the sample-bias
and single-year random effects.
In addition to the limitations arising from the data treatment and coverage, there was
another informational constraint. The updated information on the fiscal institutions, which
is one of the focuses of this study, was rarely found updated for the study of the cross-
sectional data for the year 1996. Particularly, the information on the local fiscal institutions
was most difficult to collect, which limits the depth of the approach in this thesis.
Advantage of the cross-sectional analysis of the state and local debt accumulation
patterns
Despite the discussed limitations, cross-sectional analysis of the local governments with
the above-mentioned data treatment is justified for the following reasons. First of all, the
analysis of debt accumulation patterns is not as vulnerable to single-year random effect as
the analysis of the fiscal deficit is. The debt outstanding reflects the historical pattern of the
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fiscal management of the state and local governments to some extent, due to the
accumulative nature of the long-term debt. This thesis focus on the debt accumulation
patterns of only long-term debts that comprises more than 95% of all the debt outstanding
of the state and local governments. Second, I claim that a comparative analysis of the cross-
sectional data on the patterns of debt accumulation of the state and local governments
would contribute to developing a primary understanding on the characteristics of
decentralized fiscal management in the United States particularly in terms of debt
management. I claim that the study is meaningful because the United States is one of
several countries where the central government does not retain control of the borrowing
behaviors of the subnational government units and that its experience might be transferable
to both industrialized and developing countries. Even if the data treatment allows me to
measure neither intra-state nor hierarchical variance of the fiscal patterns of local
government units, comparative analysis of the fiscal patterns of the state and the aggregated
local governments is expected to contribute to developing the understandings on unique
characteristics of the decentralized fiscal management in the United States.
2.4.Fiscal Outcomes in the US Federal Fiscal System
One characteristic of the American federal fiscal system is its pattern of fiscal outcomes.
In the observed period between 1993-1995, there are two consistent trends in the aggregate
fiscal outcomes, as shown in the Table 2.
Page 14 of 104
Table 2: Fiscal outcomes of all the government units, 1993 -1996
(In millions of dollars)
State and local governments
All -------------- -----
Item govern- Federal
ments ($mil) Total State Local
($mil) I II
Fiscal year 1993
Revenue 2,344,902 1,306,395 1,270,748 805,196 681,780
Intergovernmental revenue (2) 3,060 198,591 188,256 226,563
Total Revenue from own sources 2,344,902 1,303,335 1,082,157 653,564 604,232
Expenditure 2,783,228 1,569,505 1,213,723 743,262 688,285
Intergovernmental expenditure (\2) 3,298 3,627 214,095 7,355
Total fiscal balance (438,326) (263,110) 57,025 61,934 (6,504)
Percentage of surplus over total
revenue -19%. -20% 4% 8% -1%
Fiscal year 1994
Revenue 2,513,442 1,400,664 1,331,442 841,702 720,840
Intergovernmental revenue (2) 3,219 215,445 204,518 242,027
Total Revenue from own sources 2,513,442 1,397,445 1,115,997 637,184 478,813
Expenditure 2,673,005 1,630,283 1,264,289 775,040 719,136
Intergovernmental expenditure (2) 217,919 3,648 224,764 8,770
Total fiscal balance (159,563) (229,619) 67,153 66,662 1,704
Percentage of surplus over total
revenue -6%1 -16% 5% 8% 0%
Fiscal year 1995
Revenue 2,758,681 1,572,588 1,417,925 906,404 757,400
Intergovernmental revenue (\2) 3,060 474,652
Total Revenue from own sources 2,758,681 1,569,528 1,189,153
Expenditure 2,819,860 1,705,486 1,351,438 837,082 759,368
Intergovernmental expenditure (\2) 233,389 3,675 240,757 7,930
Total fiscal balance (61,179) (132,898) 66,487 69,322 (1,968)
Percentage of surplus over total
revenue -2% -8% 5% 8% 0%
Fiscal Year 1996(Reference)
Revenue (NA) (NA) 1,513,633 966,808 803,737
Intergovernmental revenue (\2) (NA) 234,891
Total Revenue from own sources (NA) (NA)
Expenditure (NA) (NA) 1,397,634 859,599 794,318
Intergovernmental expenditure (\2) (NA) 3,920 252,005 8,198
Total fiscal balance (NA) (NA) 115,999 107,209 9,419
Percentage of surplus over total
revenue (NA) (NA) 8% 11% 1%
The table was developed by the author from the data source below.
Source: U.S. Bureau of the Census:(1999)
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The first trend observed is that the federal government is consistently running deficits in
aggregate. The second trend observed is that state governments are consistently running
surpluses in aggregate. In addition to these consistent trends, there are several other
observations. The aggregate fiscal outcomes of the local governments are either a surplus or
a deficit depending on the year, and are not significantly important for the aggregate fiscal
trend of the entire government sector. The fiscal surplus of the state and local sector is
being cancelled out by the larger deficit of the federal government for the years 1993-1995.
As a result, the entire government sector shows deficits. In other words, the fiscal outcomes
of the entire government sector were deteriorated unless the aggregate state finance
contributed positively to it that much. This balance between the federal, state, and local
governments characterize of the government finance of the United States.
2.5.State Finance
Surplus trend of the fiscal balance
As discussed, aggregate fiscal performance of American states is outstanding in their
surplus trend. Table 2 shows that the US states in aggregate run surpluses between 1993
and 1996. The states retain the surplus in such forms as treasury bonds and cash, which
amount to 160% of their total revenue for the year 1996 (Table 3).2 This large surplus trend
is partly explained by the tradition of conservative state fiscal management across the
country. As introduced later in Chapter 2, previous studies have shown that such fiscal
2 Peterson (199 1)
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institutions as balanced budget laws influence the fiscal trend, so that fiscal balances are at
least balancing or running surplus.3 For example, in 1996, only 1 state is running deficit
among 50 states, while 17 out of the 50 aggregate local governments are running deficit.4
The single-year cross-sectional statistic supports an advantage of the state fiscal
management in terms of at least balancing its budget.
Table 3: Summary of the State Government Finance, 1996
United States Total
Population (thousands)
Total Revenue
General revenue
Utility revenue
Liquor stores revenue
Insurance trust revenue
Total Expenditure
Intergoverrmental expenditure
Direct expenditure
Debt at end of fiscal year
Cash and Security Holdings
Source:State Goverment Finances, 1996
Amount
(in thousands)
264, 741
966, 298, 251
770, 006, 229
3, 919, 223
3, 159, 573
189, 213, 226
859, 958, 632
252, 102, 458
607, 856, 174
447, 338, 625
1, 558, 248, 670
Percent
Distribution
100.0
79. 7
.4
.3
19. 6
100.0
29. 3
70. 7
100.0
100.0
* Some characteristics of the state finance
The states in aggregate and on average spend 29% for the intergovernmental
expenditure, and finance 25% of their expenditure through transfer income from federal
' Hemming and Inman (1996), Brifault (1996), Poterba (1997)
4 U.S.Bureau of Census, 1996
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Per
cap ita
3, 649. 98
2, 908. 53
14. 80
11. 93
714. 71
3, 248. 30
952. 26
2, 296. 04
1, 689. 72
5, 885. 94
governments and 8% through debt for the years between 1992 and 1996 (Table 4). These
statistics show the characteristics and the importance of the states as the intermediary actor
between the federal government and the local governments. Table 4 also shows that states
are borrowing while running fiscal surplus. This is because the state governments in general
finance their capital expenditure through long-term debt.' As a result, the level of debt
accumulation amounts to about 45% of total revenue in the year between 1992 and 1996
(Table 4). Regarding the composition of the debts, Table 4 shows that most of the debt
outstanding is composed of long-term debt. The percentage of long-term debt amounts to
about 97% of the total debt outstanding between 1993 and 1996.6
Regarding the debt outstanding level, it is difficult to maintain straightforwardly that
US states are not indebted excessively relative to other subnational governments in other
countries because there is no single comparative measure on indebtedness unless carefully
designed. However, it is noted that US states continuously maintain credit ratings ranging
from AAA to A in Standard & Poor's between 1992 and 1996 for their general obligation
bonds (Table 5), that are recognized as excellent grades which are ranked from 1 4 to 3'r out
of 6 credit ratings.
Finally, the US states have never defaulted their general obligation bonds in their
history.7 That is why the federal government has never bailed-out the fiscal obligations of
the state governments. I claim that this profile shows an advantage of the American
decentralized fiscal system compared to such other federal systems as those in Mexico and
5 Petersen & Strachota (1991), Chapter 14
6 By definition, short-term debt is not accruing to the debt outstanding more than a year. That is why the
percentage of the long-term debt over total debt outstanding should be high, except in special cases.
7 Inman (2000)
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Brazil, where federal governments have bailed out the state debt obligations. Because of
this profile, there seems to be less moral hazard effects working on the fiscal management
at the state and local government level, on which I will analyze in more detail in Chapter 3
by introducing relevant studies.
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8 Giugale & Webb (2000)
Table 4: Detail on the State Finance, 1993-1996
(In nillions of dollars)
Total
Item
1980 1992 1993 1994
Borrowng and reverue
Borrowing
Revenue
General revenue
Intergovernrntal revenue
From federal goverent
Fromlocal governnrnts
Ultility revenue
Liquor store revenue
Insurance trust revenue
Fxpenditure
General expenditure
Intergovernrntal exiditure
Debt outstandir, year end
Ing-tenn
Sbort-term
293,356 802,030 882,014 925,473 957,452 1,026,450
16,394
276,962
233,592
64,326
61,892
2,434
1,304
2,765
39,301
257,812
228,223
84,504
121,958
119,821
2,137
60,177
741,853
605,334
169,902
159,041
10,861
3,512
3,067
129,940
700,894
611,922
201,313
371,901
368,951
2,949
76,818
805,196
653,564
188,256
177,272
10,984
3,675
3,070
144,886
743,238
646,902
214,095
389,721
385,851
3,870
83,771
841,702
692,298
204,518
191,451
13,067
3,784
3,052
142,567
775,040
682,644
224,764
410,998
406,086
4,912
53,697
903,756
739,016
215,558
202,485
13,073
3,845
3,073
157,821
836,894
733,504
240,978
427,239
421,139
6,100
60,152
966,298
770,006
221,469
208,100
13,370
3,919
3,160
189,213
859,959
755,277
252,102
447,339
441,489
5,849
Pertentage of intergoverrmental revenue
per total revenue 28% 28% 29% 30% 29%
Pertentage of intergoverriental
expeniture per total expenditure 37% 33% 33% 33% 33%
The bold part ofthe table was calculated by the autlr from the figures in the table.
Source- U.S. Bureau ofthe Census, State Governnent Fimnces, series GF, No. 3, annual
29%
33%
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1995 1996
Table 5: Credit Rating of General Obligation Bonds of the State Governments
As ot tourth quarter. Key to investment grade ratings are shown m
aeciimng oraer o quauty. ine ratings irom APA to k.tk- may oe
moamea oy tne aaaition oi a pius or mmus sign to snow reiative
stanaimg witnm tne major rating categories.
S&P: AAA, AA, A, BBB, BB, B, CCC, CC, C;
1996, 4thQtr 199 /, 4thtr 1998, 4thQtr
Alabama
Alaska
Arizona
Arkansas
Calitomia
Colorado
Connecticut
Delaware
Florida
Ueorgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
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AA+
A-
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AA
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AA-
AA-
AAA
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AA-
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AA
AA-
AA
(1)
AA
AA
(\l)
AA
A+
(\I)
AA-
AA+
AA
AA+
AA
(\l)
AA-
AA+
(\l)
(\l)
(\l)
A-
AA+
AAA
A+
AA
AA+
AA
AAA
AA-
(\l)
AA
AA+
AA+
AA+
A-
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AA-
AA+
AA
AA
AA-
AA-
AAA
(\l)
AA+
AA
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AAA
AA
AA-
AA
(\l)
AA
AA
(\I)
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A+(\l)
AA
AA+
AA+
AAA
A+
(\l)
AA
AA+
(\l)
AA+
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A-
AA+
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AA-
AA+
AAA
AA
AAA
AA-
(\I)
AA
AA+
AA+
AA+
A
AAA
(\l)
AA+
AA
AA
AA
AA-
AAA
(\I)
AAA
AA
AAA
AA
AAA
AA+
AA-
A+
AA
l\Not rated.
2\Under general review.
Source: Congressional Quarterly Inc., Washington, DC, Governmg Magazine
(Copyright).
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2.6.Local Finance
The trend of local finance is different from that of the state finance. In aggregate and
on average, local governments run 0.3% deficit, as opposed to 8% surplus of the states, and
15% deficit of the federal government for the years 1993-1996 (Table 2).
On the revenue side, local governments finance 33% of total revenue with transfer
revenue (Table 6) while spending 1% of intergovernmental transfer for the state
governments in 1996 (Table 2). Thus, local governments are almost pure recipients of the
transfer system. In addition, the transfer from the state comprises 91% of all the transfers to
the local governments (Table 6). Thus, it is clear that local governments are relying on the
state governments that are playing intermediary roles in the overall transfer system even if
some parts of the transfer expenditures are path-through grant from the federal government
that mandates the state governments to fulfill their distributive roles. .
Page 22 of 104
Table 6: The Cash Flow of the Transfer between the State and Local Governments, 1996
(In million of dollars)
Transfer system
Total Debt Percentage of
Expenditure Total revenue outstanding Percentage of debt
(indude (Include Percentage of as of 1996 transfer outstanding
transfer transter Total transfer federal Percentage of (Estimated revenue over over total
expenditure) revenue) revenue From Federal transfer FromState state transfer figure) total revenue revenue
50 aggreage local
governments
total 750,932 802,257 268,609 25,035 9% 243,574 91% 667,675 33% 83%
Alabama 10,262 9,902 3,294 314 10% 2,980 90% 7,970 33% 80%
Alaska 2,536 2,549 905 109 12% 796 88% 3,622 36% 142%
Anizona 12,673 12,698 4,563 396 9% 4,167 91% 16,275 36% 128%
Arkansas 4,245 4,278 1,637 116 7% 1,521 93% 3,670 38% 86%
California 121,559 123,892 48,366 4,485 9% 43,881 91% 97,932 39% 79%
Colorado 11,877 11,862 3,300 376 11% 2,924 89% 15,677 28% 132%
Connedicut 8,694 8,687 2,551 286 11% 2,265 89% 4,102 29% 47%
Delaware 1,483 5,675 677 44 7% 633 93% 1,229 12% 22%
Florida 5,817 43,455 11,834 1,189 10% 10,646 90% 4,137 27% 10%
Georgia 20,439 21,195 5,984 486 8% 5,497 92% 17,501 28% 83%
Hawaii 1,755 1,619 296 122 41% 174 59% 2,089 18% 129%
Idaho 2,580 2,592 1,102 67 6% 1,035 94% 869 43% 34%
Illinois 34,221 36,051 10,348 1,460 14% 8,889 86% 29,742 29% 82%
Indiana 14,043 13,762 4,705 313 7% 4,393 93% 9,275 34% 67%
Iowa 7,331 7,488 2,576 246 10% 2,330 90% 4,291 34% 57%
Kansas 7,245 7,170 2,226 102 5% 2,124 95% 6,890 31% 96%
Kentucky 7,638 7,342 2,841 237 8% 2,605 92% 12,371 39% 168%
Louisiana 9,686 10,171 3,344 362 11% 2,982 89% 8,871 33% 87%
Maine 2,503 2,614 821 88 11% 733 89% 1,522 31% 58%
Maryland 12,481 13,153 3,777 540 14% 3,237 86% 12,558 29% 95%
Massadusetts 17,201 17,905 6,493 889 14% 5,603 86% 11,340 36% 63%
Michigan 27,323 28,031 13,492 871 6% 12,621 94% 17,943 48% 64%
Minnesota 16,719 16,751 6,708 384 6% 6,324 94% 17,208 40% 103%
Mississippi 6,002 6,182 2,625 182 7% 2,443 93% 3,917 42% 63%
Missoun 12,106 12,049 3,755 322 9% 3,432 91% 6,744 31% 56%
Montana 1,766 1,716 695 68 10% 627 90% 683 41% 40%
Nebraska 5,669 5,885 1,087 127 12% 960 88% 4,820 18% 82%
Nevada 4,741 4,852 1,841 150 8% 1,691 92% 5,908 38% 122%
New Hampshire 2,405 2,479 354 53 15% 302 85% 1,104 14% 45%
New.Jersey 24,761 25,625 7,871 289 4% 7,582 96% 16,028 31% 63%
New Mexico 3,928 3,962 2,091 176 8% 1,915 92% 3,281 53% 83%
New York 91,534 91,383 28,449 2,517 9% 25,932 91% 76,579 31% 84%
North Carolina 19,708 19,416 6,961 500 7% 6,461 93% 16,988 36% 87%
North Dakota 1,318 1,327 499 71 14% 427 86% 923 38% 70%
Ohio 29,700 30,204 10,330 1,198 12% 9,133 88% 16,327 34% 54%
Oklahoma 6,800 6,764 2,446 147 6% 2,299 94% 5,078 36% 75%
Oregon 9,714 9,649 3,838 659 17% 3,179 83% 6,364 40% 66%
Pennsylvania 31,216 31,499 11,279 1,511 13% 9,768 87% 43,444 36% 138%
Rhode Island 2,006 2,103 653 101 15% 552 85% 1,012 31% 48%
South Carolina 8,203 8,328 2,649 213 8% 2,436 92% 6,777 32% 81%
South Dakota 1,480 1,480 378 67 18% 311 82% 702 26% 47%
Tanessee 15,483 15,715 3,500 275 8% 3,225 92% 19,420 22% 124%
Texas 50,226 51,020 13,871 1,175 8% 12,696 92% 61,413 27% 120%
Utah 5,243 5,200 1,657 198 12% 1,459 W 9,015 32% 173%
Vernont 1,147 1,303 375 118 32% 256 68% 539 29% 41%
Vginia 15,710 15,933 4,752 436 9% 4,316 91% 15,440 30% 97/9
Washington 18,962 18,651 6,393 566 9% 5,827 91% 22,779 34% 122%
West Virginia 3,189 3,226 1,410 85 6% 1,325 94% 3,669 44% 114%
Wisconsin 15,936 15,814 6,386 317 5% 6,068 95% 10,566 40% 67%
Whoming 1,668 1,650 620 31 5% 589 95% 1,071 38% 65%
Several databases n the data sousce below are compiled in this table by the author.
Source US Bereau of the Cencus, State Goveannent Finances, Serie GF, No.3, annual, 1980-92
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In terms of indebtedness, local governments are more indebted than the states, if we
measure indebtedness by the ratio of debt outstanding to total revenue as a proxy of
indebtedness. Indebtedness is 0.46 (calculated from Table 3) for the state governments and
0.83 (calculated from Table 6) for the local governments in 1996. Thus, local governments
are more indebted than states relative to their total revenue. The bond ratings in 1996 range
from AAA to BBB for the largest cities that are collected in Census (1997), which suggests
that the capital market sees that the payment capacity of the local governments is weaker
than that of the states in relative terms.
Regarding debt management, some local governments have defaulted in their history.9
For example, New York City defaulted its financial obligation in the 1980s. In this case,
neither the federal nor the state government bailed out the defaulted obligation of the city.
This self-responsibility principle in the fiscal management of the decentralized government
units distinguishes the United States from the countries where central governments
frequently bail out the financial obligations of the subnational governments.10 Also, the
profile that some local governments have defaulted suggests weaker debt repayment
capacity of the local governments than the state governments.
9Inman (2000)
For example, the Mexican government has bailed out state debt obligations several times. Giugale & Webb
(2000).
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2.7.Indebtedness of the State and Local Governments
As previously introduced, patterns of debt accumulation of the state and local
governments is analyzed throughout the thesis. Throughout this study, I define the ratio of
debt outstanding over self-finance revenue as indebtedness as a proxy to the measure of the
patterns of indebtedness." In this section, I will conduct a comparative analysis of
indebtedness of the state and local governments with simple descriptive statistics. The
descriptive statistics and a box plot graph of the defined indebtedness of the state and local
governments are shown in Table 7 and Figure 1.
"More details on indebtedness as the measure of the patterns of debt accumulation is discussed in Chapter 4.
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Table 7: Descriptive Statistics of Indebtedness of the State and Local Governments 1996
State Local
governm ents governm etns
M ean 0.62 1.22
Standard Error 0.05 0.08
M edian 0.51 1.16
Standard D eviation 0.36 0.55
Sam ple V ariance 0.13 0.30
R an ge 1.66 2.61
M inim um 0.18 0.13
M axim um 1.84 2.74
Coun t 50 50
The table w as developed by the author.
Source: U .S. B ereau of C ensus(1996,1997)
Figure 1: Box plot of Indebtedness of the State and Local Governments, 1996
300
Oew Hampshire
100-
0
N 50 50
State Local
Table 7 shows the descriptive statistics of indebtedness of the state and local
governments. The mean of indebtedness of the local governments (hereinafter referred to as
Local-Indebtedness) is 1.22, which is higher than that of indebtedness of the state
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governments (hereinafter referred to as State-Indebtedness), 0.62. The statistics mean that
the local governments, on average, borrow up to 122% of their self-financed revenue, while
the state governments borrow up to 62% of their self-financed revenue. The range of Local-
Indebtedness is 2.61 that range from the minimum of 0.13 to the maximum of 2.74. On the
other hand, the range of State-Indebtedness is 1.66 that ranges from the minimum of 0.18 to
1.84. Figure 1 also shows that inter-quartile ranges are much larger for Local-Indebtedness
than State-Indebtedness. The Standard deviations of Local-indebtedness and State-
Indebtedness are 0.55 and 0.36 respectively.
The median values of Local-Indebtedness and State-Indebtedness are 1.16 and 0.51
respectively. The median values tell that more than half of the local governments borrow up
to 116% of their self-financed revenue while more than half of the state governments
borrow less than 51% of their self-financed revenue. These statistics show that the local
governments tend to be more indebted than the state governments and that the variance of
indebtedness is larger at the local government level than at the state government level. Then,
a research question arises. How the patterns of debt accumulation are determined and how
the patterns of debt accumulation differ at the state and local government level? To develop
the understanding on these questions, I explore other fundamental facts related to the
questions in this chapter.
2.7.1. Association of State-Indebtedness and Local-Indebtedness
In later chapters, I will empirically test to see if State-Indebtedness is correlated with
Local-Indebtedness, controlling several factors. In this section, I will conduct a simple
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statistical analysis on the simple correlation between the Local-Indebtedness and State-
Indebtedness to give background and a support to such approach.
Table 8: Correlations between Local-Indebtedness and State-Indebtedness
Correlations
Local-Inde State-Inde
btedness btedness
Local-Indebtedness Pearson Correlation 1.000 -.445*
Sig. (2-tailed) 
. .001
N 50 50
State-Indebtedness Pearson Correlation -. 445*, 1.000
Sig. (2-tailed) .001
N 50 50
**. Correlation is significant at the 0.01 level (2-tailed).
Table 8 shows that Local-Indebtedness and State-Indebtedness are negatively correlated
with the significance level of 0.01 in the 2-tailed test. This negative correlation suggests
that there are some mechanisms between the state and local governments in which the level
of the indebtedness at the local government level is subject to the one at the state
government level or vice versa. That is how the below hypothesis is drawn.
Hypothesis 1: Local-Indebtedness is negatively associated with State-Indebtedness
and/or State-Indebtedness is negatively associated with Local-
Indebtedness.
In Chapter 5, I will analyze whether or not this correlation is still significant in the
results of multivariate regression models, even after I control several variables that are
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potentially associated with Local- and State-Indebtedness. As I see that intergovernmental
fiscal relationships are one of the key factors in understanding the negative correlation
between the State-Indebtedness and Local-Indebtedness, I will focus on some
characteristics of the intergovernmental fiscal relationships between the state and local
governments in the following section.
2.8.Intergovernmental Fiscal Relations
In previous section, I observed that State-Indebtedness and Local-Indebtedness is
somehow negatively correlated and interpreted that there might be some mechanisms that
link the debt accumulation patterns of the state and the one of local governments. In this
section, I analyze that intergovernmental fiscal relation is somehow associated with State-
and Local-Indebtedness. For that purpose, I will develop a measure of intergovernmental
fiscal relation and see if intergovernmental relations have an association with the patterns
of debt accumulation at the state and local government levels.
The comparative statistics of the state and local finance in the previous sections showed
that the percentage of transfer revenue over the total revenue of the state governments is
more or less at the same level as that of the local governments. States finance 29% of total
revenue from the transfer income (Table 2), while the local governments finance 33% of
total revenue from the transfer income (Table 8). However, these statistics overestimates
the degree that a state government needs transfer revenue to fulfill its fiscal role because
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most of the transfer revenue is spent on the intergovernmental expenditure. That is why
alternative measure of intergovernmental fiscal relation should be explored.
The statistics of the net transfer revenue relative to the total revenue have an advantage
in showing the net effect of the transfer system on the fiscal role of the state and local
governments. It would eliminate the impact of the path-through grant from the federal
government to the state governments and is helpful in evaluating the net dependency of the
state governments on the transfer system. For example, if I net out the intergovernmental
expenditure of the state governments from the intergovernmental transfer income of the
state governments in year 1996, state governments on average receive -4% net transfer
income relative to their expenditure scale, with the transfer revenue amounting to 25% of
total expenditure and the transfer expenditure amounting to 29% of total expenditure (Table
4). On the other hand, local governments on average receive 32% of net transfer income
relative to their expenditure scale, with transfer revenue amounting to 33% of their
expenditure and the transfer expenditure amounting to 1% if total expenditure. Thus-
average net transfer income relative to the expenditure size differs from -4% to 32%
between the states and local governments. Hereinafter, I call the net transfer income over
total revenue of the state and local governments as State-Fiscal Dependency and Local-
Fiscal Dependency respectively, as a measure of the fiscal dependency of the state and
local governments on the transfer system.
The descriptive statistics on fiscal dependency for the state and local governments
(Table 9) and its box plot graph (Figure 2) show more about the structural difference
Page 30 of 104
between the state and local government finances in terms of intergovernmental fiscal
relationships.
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Table 9: The Statistics on the Net Transfer Income over the Total Revenue
(Fiscal dependency)
S t a t e L o c a
g o v e r n m e n t g o e r n m e t n s
M e a n 0 0 1 - 3 3
S ta n d a r d E r r o r 0 0 1 0 0 1
M e d i a n 0 .0 0 3 4
S t a n d a r d D e v ia tio n 0 0 8 0 0 9
S a m p Ie V a r ia n c e 0 .0 1 0 .0 1
R a n g e 0 .3 4 0 .4 7
M in im u m 0 1 5 0 .0 6
M a x im u m 0 .1 8 0 .5 3
Co u n t 5 0 .0 0 5 0 .0 0
T h e T a b l e w a s d e v e l o p e d b y t h e a u t h o r
S o u r c e : U S B e r e a u o f t h e C e n s u s ( 1 9 9 6, 1 9 9 7 )
Figure 2: Box plot of the Net Transfer Income over Total Revenue, 1996
-20 1_
N= 50 50
State Local
Page 32 of 104
The statistics of the mean of Local-Fiscal Dependency and State-Fiscal Dependency
show that the local governments are, on average, more dependent on the net transfer
revenue relative to their total revenue than the states governments are. On average, local
governments receive net transfer revenue amounting to 33% of their total revenue, while
state governments receive net transfer revenue amounting to 1% of their total revenue. The
median value of State-Fiscal Dependency, 0.00, tells that almost half of the states do not
gain revenue in net term from the intergovernmental transfer system.'2 The median value of
Local-Fiscal Dependency, 0.34, tells that more than half of the local governments receive
about 33% of net transfer income relative to their total revenue. These statistics show that
the state and local finance are structurally different in terms of intergovernmental fiscal
relationships.
* Association among intergovernmental fiscal relations and indebtedness
From the simple statistical analysis of Local-Indebtedness and State-Indebtedness, I
hypothesized that intergovernmental fiscal relations might have effects on patterns of debt
accumulation of the state and local governments. In Chapter 5, I will empirically test how
fiscal dependency would influence the patterns of debt accumulation of the state and local
governments, controlling other variables that are hypothesized to be associated with the
patterns of debt accumulation. In this section, I will conduct an introductory simple
statistical analysis on the bivariate correlation between State-Fiscal Dependency and State-
1 Negative net transfer income means that state governments subsidize local governments more than they
receive from the federal government in transfer income.
Page 33 of 104
Indebtedness, as well as the one between Local-Fiscal Dependency and Local-Indebtedness.
Table 10 and 11 show the result of the two sets of bivariate correlation analysis.
Table 10: Bivariate Correlation between State-Fiscal Dependency and State-Indebtedness
Table 11 :Bivariate Correlation between Local-Fiscal Dependency and Local-Indebtedness
Correlations
Fiscal
Dependency Local-Inde
(Local) btedness
Fiscal Dependency (Local) Pearson Correlation 1.000 .387*
Sig. (2-tailed) . .006
N 50 50
Local-Indebtedness Pearson Correlation .387*4 1.000
Sig. (2-tailed) .006
N 50 50
**. Correlation is significant at the 0.01 level (2-tailed).
Page 34 of 104
Correlations
Fiscal
Dependency State-Inde
(State) btedness
Fiscal Dependency (State) Pearson Correlation 1.000 .330*
Sig. (2-tailed) 
. .019
N 50 50
State-Indebtedness Pearson Correlation .330* 1.000
Sig. (2-tailed) .019
N 50 50
*. Correlation is significant at the 0.05 level (2-tailed).
Table 10 shows that State-Fiscal Dependency is positively correlated with state-
indebtedness at the 0.05 level of confidence interval for the 2-tailed test. Table 11 shows
that Local-Fiscal Dependency is positively correlated with local-indebtedness, at the 0.01
level of confidence interval for the 2-tailed test.
The first result is interpreted to mean that the more the state governments receive net
transfer income, the more states governments tend to be indebted. The second result is
interpreted to mean that the more local governments are dependent on the net transfer
income, the more local governments are indebted. Even though these results might be
potentially vulnerable to any omitted variables, the results suggest that the percentage of net
transfer income over total revenue have some impacts on the patterns of debt accumulation
at both state and local government level. That is why below theories are formally drawn.
Hypothesis 2: State-Fiscal Dependency and Local-Fiscal Dependency are positively
associated with State-Indebtedness and Local-Indebtedness
respectively.
In Chapter 5, I will test whether or not these hypotheses still holds true even if I control
other variables.
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2.9.Fiscal institutions
As I will introduce in Chapter 3, previous studies have shown that state fiscal
institutions have several impacts on state fiscal management. In the United States, there are
several fiscal institutions that regulate fiscal management of the state and local
governments. In the following sections, I will explain about the natures of those fiscal
institutions. I also introduce the concept of the ACIR fiscal stringency index that measures
joint effects of several fiscal institutions on the balanced budget principles at the state
government level.
Those fiscal institutions are categorized into the following two groups. The first group
is the fiscal institutions that directly or indirectly regulate the borrowing of the state and
local governments. Those are constitutional limitation on debt and referendum requirement
for the new debt issuance. The second group is the fiscal institutions that do not regulate the
borrowing behaviors of the state and local governments but might have indirect influence
on the patterns of debt accumulation due to their influences on their fiscal decision-makings.
I hypothesize that not only the fiscal institutions that directly regulate the borrowing
behaviors of the state and local governments but also the fiscal institutions that have
influence of their fiscal-decision makings are associated State- and Local-Indebtedness.
The hypothesis is formerly stated as:
Hypothesis 3: Not only the fiscal institutions that directly or indirectly regulate
borrowing behaviors of the state and local governments but also the
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fiscal institutions that regulate the fiscal balance might potentially
associate with the patterns of debt accumulation of the state and local
governments.
2.9.1. Fiscal institutions that regulate borrowing behaviors of the states and local
governments
As previously introduced, there are several fiscal institutions that either directly or
indirectly regulate borrowing behavior of the state and local governments. These are debt
limitations and referendum requirements.
* Debt limitations
In the United States, issuance of general obligation bonds has been regulated both
constitutionally and statutorily, since the mid-nineteenth century.13 The typical form of
regulating bonds is by placing a cap on debt levels through state-mandated debt limits.
Municipalities in 44 states face direct constitutional or statutory limits on the amount of
general obligation debt they are allowed to engender. These limits, usually related to some
percentage of a municipality's real property, are designed to cap local indebtedness. That is
why I hypothesize that the existence of the debt limitations is negatively associated with the
level of debt accumulations.
"3 All the description in this paragraph is based on Petersen & Strachota (1987), p3 9 -4 0 .
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* Referendum requirements for bond issuance
Voter approval of bond issuance is generally required in 42 states. 14 I hypothesize that
the existence of the referendum requirement for bond issuance is negatively associated with
the level of debt accumulations.
2.9.2. Fiscal institutions that influence the fiscal decision-makings of the state and local
governments.
There are several fiscal institutions that influence fiscal decision-makings of the state
and local governments and that might be potentially associated with patterns of debt
accumulation of the state and local governments.
* ACIR Fiscal Stringency Index
Advisory Council on Intergovernmental Relation: ACIR (1987) listed below 5 budget
rules as the variables that discipline the fiscal behavior of the states to orient for the
balanced budget.
o Governor has to submit a balanced budget
o Legislature has to pass a balanced budget
o State may carry over a deficit
o State may not carry over a deficit into next biennium
o State may not carry over a deficit into next fiscal year
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14 Peterson (1987).
By the objective of the study, the fiscal institutions are quantified ordinally to measure
the stringency of the fiscal institutions in terms of their influence on the state fiscal
management of the state general fund.
The stringency of the state fiscal institutions in each state is quantified to be a ratio
variable that ranges from 1 to 10, reflecting the existence of the above items as well as
adjusting the compound effects of the duplicated items into the ratio value. 5
There are two points that are to be analyzed regarding the relevance of the stringency
index to the analysis of debt management of the state and local governments. First, because
the fiscal stringency index was developed to measure the stringency of state fiscal
institutions on the management of the state general fund, it does not measure its direct
impacts on debt management. That is why its value might not be directly associated with
the pattern of debt accumulation of the state governments. However, simple correlation
statistics below shows that fiscal stringency index has a negative and significant correlation
with the State-Indebtedness, though the results are potentially vulnerable to the omitted
variables.
Correlations
ACIR Fiscal
Stringency State-Inde
Index btedness
ACIR Fiscal Pearson Correlation 1.000 -. 462*
Stringency Index Sig. (2-tailed) 
. .001
N 49 49
State-Indebtedness Pearson Correlation -. 462*= 1.000
Sig. (2-tailed) .001
N 49 49
**. Correlation is significant at the 0.01 level (2-tailed).
For more detail on the calculation of the ACIR index, see ACIR (1987)
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Second, the fiscal stringency index is not supposed to be directly relevant to debt
management at the local government level, because the index does not incorporate any
factors on local fiscal institutions. However, I hypothesize that it might have indirect
impacts on local debt management, if not direct impacts. It is because I hypothesize that
ACIR fiscal stringency index somehow represents the voters' preference on the fiscal
management of the local governments. Because state voters are local voters at the same
time, ACIR fiscal stringency index might reflect the voters' preference not only on state
fiscal management but also on local fiscal management. In this case, it is possible that
ACIR fiscal stringency index influence the patterns of debt accumulation not only at the
state government level but also at the local government level.
- Revenue and Spending Limits
Revenue and spending limitations have a detrimental effect on all forms of the state and
local government spending, including capital spending.16
Restriction on future revenue-raising powers from the tax limit tends to reduce the
reliability of prospective debt service, although borrowing may appear to constitute a
method of avoiding certain revenue-related limitations. That is why I hypothesize that
revenue limit is negatively associated with state- and local-indebtedness. Expenditure limit
typically applies to only a subset of spending. Spending on capital projects, transfer
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expenditure, and interest payment is normally excluded." In addition to that, a number of
states exclude additional spending that occurs as a result of federal or court mandate. Thus,
the effects of the expenditure limit on the patterns of debt accumulation are unknown.
However, I hypothesize that spending limit is negatively associated with the patterns of
debt accumulation at the state and local government level.
2.10. Summary
In the latter part of this chapter, I drew three types of hypotheses to be tested. Those are
as follows.
Hypothesis 1: Local-Indebtedness is negatively associated with State-Indebtedness
and/or State-Indebtedness is negatively associated with Local-
Indebtedness. Hypothesis 2: State-Fiscal Dependency and Local-Fiscal
Dependency are positively associated with State-Indebtedness and
Local-Indebtedness respectively.
Hypothesis 3: Not only the fiscal institutions that directly or indirectly regulate
borrowing behaviors of the state and local governments but also the
fiscal institutions that regulate the fiscal balance might potentially
associate with the patterns of debt accumulation of the state and local
governments.
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I will jointly test these hypotheses in Chapter 5, by building up multivariate regression
models that involve other independent variables that are potentially associated with state-
and local-indebtedness.
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Chapter 3: Literature Review
3.1. US state and Local Finance in International Content
The cross-country study of Rodden (2000) gives a broad context in which the
characteristics of the US state and local finance are understood in a comparative way.
Rodden showed that interaction of the intergovernmental fiscal structures and the degree of
borrowing restrictions imposed by the central state influences the fiscal balances of state
and local governments, using aggregate time-series data of 43 subnational governments
from both developing and industrialized countries, including US state and US local
governments as separate aggregate sample groups. Rodden developed the model by setting
an interaction variable that multiplies the fiscal separation index18 and borrowing autonomy
index.'9 The model showed that the interaction variable has a significant explanatory power
on the fiscal balance per total revenue in the period he observed (1986-1996), while
controlling other 6 variables in the model.
From the framework and the empirical results of his model, the following three
characteristics of the US state and local finance are enlightened.
First, US state and local governments show surplus trends over the period, and are
outstanding among the sample groups in the following senses. US states and US local
governments are the only two samples that in aggregate run surplus among a sub-sample
18 The fiscal separation index measures the degree of the separation of the cost-benefit link of the subnational
government finance. The degree of fiscal separation is given ratio values following several criteria. For more
detail, see Rodden (2000).
19 The borrowing autonomy index measures how autonomy of the borrowing is being given to the subnational
governments. Several criteria are used to give ratio value to the subnational governments. Borrowing
autonomy index incorporates the impact of several regulations. For more detail, see Appendix 2 of Rodden
(2000).
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group of which borrowing autonomy index are higher than 0.5. The Other 11 cases that
take higher value for the borrowing index all show deficit trends in aggregate.2 0 This fact
tells us that except in the cases of US state and US local governments, subnational
governments tend to run deficits when they are given high borrowing autonomies.
Therefore, the fact suggests the possibility that, holding the degree of the fiscal separation
constant, higher borrowing autonomy tends to induce subnational governments to run
deficits. US state and local governments are outstanding in terms of their surplus trends
despite their high borrowing autonomies.
Secondly, US state and US local governments are outstanding in their low value for the
fiscal separation index. The fiscal separation index of the US state and local governments
take the values of about 0.15 and 0.20 respectively, both of which are ranked below 8
from the bottom value of all the cases. Because of the lower values of the fiscal separation
index, the interaction term take the values of 0.075 and 0.08 that are ranked 13th and 20
respectively from the top value in all the sample groups, despite their relatively high values
of the borrowing autonomy index that are ranked above 1 1 thfrom the top value in all the
sample groups. This fact shows a characteristic of the US state and local finance. US state
and local governments are characterized by a relatively high borrowing autonomy that is
independent from the central regulations, and by a relatively low fiscal separation.
Thirdly, and most importantly, the actual level of the fiscal balance for the US state
and US local governments seems to is associated with stochastic effects from the model.
20 The borrowing autonomy index incorporates several factors that limit the borrowing autonomy as well as
bar the subnational governments from recourse to the leeway that they can potentially manipulate to raise
funds. For more detail, see Appendix 2 of Rodden.
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There are positive residuals between the actual values for the percentage of fiscal balance
per total revenue (0.05 and 0.03 respectively for the US state and US local governments)
and the estimated values (-0.01 and -0.05 respectively). These positive deviations of the
actual values from the estimated values are the error terms that are not explained by the
model. There is a possibility that any omitted variables outside the model have explanatory
powers on the positive error terms for the US state and US local governments' cases.
Relatively low R square value 0.60 1, with 35 degrees of freedom of his multivariate
regression model, suggest that there are any omitted variables outside the model. Thus, it is
assumed that the positive error terms for the US state and US local governments' cases are
explained by the case-specific conditions that are not inside the model.
Following these three interpretations, two research questions regarding the debt
management of the state and local governments arise. First, how are the fiscal separation
and borrowing autonomy associated with the patterns of debt accumulation? Second, how
the positive error terms in the model of Rodden for the samples of US state and local
governments explained by what factors, and how are the explanations relevant to the debt
accumulation patterns of the state and local governments?
In association with the first point, I hypothesize that both fiscal separation and
borrowing autonomy has explanatory power not only for the level of fiscal balance but also
for the level of debt accumulation of the state and local governments in the United States.
Therefore, I will develop indicators of both fiscal separation and borrowing autonomy to
measure their effects on the patterns of debt accumulation. Regarding the fiscal separation,
the net transfer income over total revenue, which is called fiscal dependency in this thesis,
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can be a proxy to the fiscal separation index of Rodden. Even though the statistics on the
fiscal dependency do not incorporate the differentiated effects of different status of funds
on the decision-makings at the subnational government units , fiscal dependency measures
a degree of the dependency of the subnational governments on the external grant financing.
Because cost-benefit link can be approximated by the proportion of the own revenue over
the own expenditure, fiscal dependency is a measure on cost-benefit link. That is why I will
use the measure of fiscal dependency as the proxy of the fiscal separation index of
Rodden's study. As for the borrowing index, I will involve the variables that incorporate
the regulation impacts of the fiscal institutions on the borrowing behaviors of the state and
local governments. Those are constitutional debt restriction and referendum requirement for
debt issuance. By involving those variables, I will empirically test how these factors
influence the patterns of debt accumulation of the 50 states and 50 aggregate local
governments in the United States.
Regarding the second point, I assume that the positive error terms for the estimated
level of fiscal balances of US state and US local governments are at least partly explained
by the existence of fiscal institutions that regulate the borrowing behavior and/or balanced
budget of the state and local governments. Previous studies have partly tested an
approximating hypothesis that fiscal institutions that regulate the balanced budget have
impacts on the surplus trend of the general funds of the state governments, though they
have not covered the mechanism at the local government level for lack of similar data with
the ACIR fiscal stringency index at the local government level. Even though I will not
21 For example, general grant gives more autonomy in the fiscal decision of the state and local governments
than categorical grant.
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directly test it, I suggest that the existence of the state and local fiscal institutions that
regulate the borrowing behavior of the state and local governments are the key to
understanding the error terms of the US state and US local governments in Rodden's model
on the level of fiscal balance. Away from this point on fiscal balance, I hypothesize that
some fiscal institutions have explanatory power on the determinant of debt accumulation
level of the state and local governments, even if they might not directly regulate the
borrowing behaviors of the state and local governments. As accruing fiscal deficits
potentially increases the level of debt accumulation, not only the fiscal institutions that
directly or indirectly regulate borrowing behaviors of the state and local governments but
also the fiscal institutions that regulate the fiscal balance might potentially be associated
with the patterns of debt accumulation. I will test this hypothesis on debt accumulation
patterns in multivariate regression models jointly with other competing hypotheses that
were already discussed.
3.2. Studies on State Fiscal Management
In the previous section, I draw a hypothesis that fiscal institutions that regulate fiscal
balance might influence the patterns of debt accumulation. I also mentioned that previous
studies have partly shown that fiscal institutions would explain the surplus trend at least of
the state governments in the United States. In this section, I will introduce previous studies
that focused on how the state fiscal balance are managed so that I can understand the
working mechanism of the fiscal institutions and other potential factors that determine the
fiscal patterns of the state and local governments.
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Those are categorized into the following three groups. First, such economists as
Poterba (1 996a, 1997) and Bon and Inman (1996) analyzed the institutional settings that
influence fiscal performance of the state government. Second, such political scientists as
Lowry et al. (1998) and Besley & Case (1995) focused on the political mechanisms that
influence state fiscal policy. Third, Poterba (1997) and Inman (2000) analyzed the working
mechanism in which the capital markets discipline state fiscal behavior.
A common limitation of these studies is that they did not cover the local governments
in the scope of their analysis, assumedly due to the informational constraints. That is why
these studies have limited direct implications on the analysis of local finance. However, the
facts on the state fiscal management that these studies have clarified have several
implications that are referential to the analysis and interpretations of local finance. That is
why the most of this chapter is devoted to the introduction of the above studies on the state
fiscal management.
Another limitation of these studies is that most of the studies, except those of Poterba
(1997) and Inman (2000), focus on the balanced budget practice of the state governments,
and does not take the debt management of the state and local governments into their scope
of analysis. Thus, this study intends to contribute to these studies by studying the patterns
of debt accumulation of the state and local governments.
3.2.1. Fiscal institutions and state fiscal performance
Poterba (1996a) shows that state-fiscal institutions matter for the fiscal performance of
state governments. Poterba (1996a) shows how a variety of constraints imposed by state
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balanced budget laws change the state governments' response to the random shocks to their
revenues. Poterba shows that those states with more stringent fiscal institutions tend to run
more surpluses even after a random shock to the revenue and thus proves that fiscal
institutions influence the fiscal behaviors of the state governments significantly.
The relevance of the studies to debt management is that most of the fiscal institutions
that are working on the balanced budget practices might be indirectly influencing debt
accumulation patterns, as previously discussed.
3.2.2. Electoral Mechanism and Accountability on State Fiscal Management
Lowry et al. (1998) and Besley & Case (1995) show that electoral mechanisms
guarantee the accountability of the state politicians for state fiscal performance under
certain conditions. Lowry et al. (1998), using data on the years between 1968 and 1992,
show that political parties in incumbent governments are penalized in the succeeding
gubernatorial election if they increase the expenditure level in excess or defiance of voters'
expectation. Their model tests two hypotheses relevant to the study in this thesis. First,
electoral accountability for fiscal policy is strong but highly contingent on a complex
configuration of party labels, party control, voter expectations for parties, and institutions.
Voters expect Democratic governors to carry out a "Democratic budget" that is proven to
be more distributive in general by Lowry et al and other scholars. Republican governors to
carry out a "Republican budget" which is more conservative. Voters penalize Republican
incumbents the unexpected increase in the expenditure level and penalize Democratic
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incumbents for unexpected decrease in the expenditure level. This fact shows that voters'
preferences on state finance are reflected in their reelection of state governors, and that
governors are held accountable for their fiscal management in that they lose votes in the
next election for their failure to meet voters' expectations. This fact suggests the possibility
that voters sometimes represent their preference not only on state expenditure but also on
the state debt management.
Second, the model shows that voters, irrespective of party labels, penalize the
governor's party in the election of legislature, if the incumbent governments run either
deficits or surpluses. This fact shows that the failure of any government to meet the
balanced budget principle is penalized, and that state politicians are held accountable for
their fiscal management of the general funds. These results show the sensitivity of the
voters to the state fiscal- performance in terms of the net of their expectations as well as of
the state's compliance with balanced budgets. Thus, it is hypothesized that the trend of the
balanced budget and surplus is partly explained by this electoral mechanism that mandates
the politicians be accountable for their fiscal management. It is also to be pointed out that
without these types of rational voting behaviors as well as well-functioning electoral
mechanisms, violation of the fiscal institutions might be easier. I claim that these political
mechanisms are important so that fiscal institutions do work to fulfill their objects and that
the United States distinguishes itself from other countries in this regard.
The limitation of the study of Lowry et al. is that it does not cover the local
governments in its scope of analysis. It does not show that electoral mechanisms are
working as effectively at the local government level as at the state government level.
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Besley & Case (1995), with the pooled data of 50 states between 1960 and 1988, show
that voters compare the taxation level of the neighboring states and decide if they will
penalize the incumbent governments for their tax increase. This finding shows that the
decision of the states to increase taxes is well monitored by the voters, and that voters
penalize the outstanding level of tax increase of the states relative to the level of the
neighboring states. This fact also suggests the possibility that state politicians refrain from
raising the tax level excessively compared to neighboring states for the fear of losing votes
in the next election and that politicians are held accountable for their decisions on fiscal
management, that is, in this study, on tax increase. However, the study did not analyze if
voters take similar action on tax policy of the local governments as they do at the state
government level. The study did not study how voters respond to the debt management of
the state governments neither.
To summarize, these studies suggest that electoral mechanisms guarantee a certain
degree of accountability for the politicians' decision-making on fiscal management as well
as its outcome, particularly at the state level. From this observation, I hypothesize three
conclusions. First, in the United States, it is hypothesized that this well-functioning
electoral mechanism has positive impacts on the surplus trend of the fiscal balance at least
at the state level by virtue of holding the politicians accountable for their fiscal
management. Even though it is difficult to empirically test the direct link between the
electoral mechanism and better fiscal performance, it is suggested that unless the electoral
mechanism is working effectively, even fiscal institutions might be prone to being violated
by mal-politicians who try to maximize their rent-distributions. The findings of Lowry et al.
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at least suggest that the voters' indirect control of the state fiscal decision-making through
electoral mechanisms is relatively strong at the state level. However, it is unknown whether
the same mechanisms apply to local fiscal management.
Secondly, these studies suggest that state policy makers in the United States have a
strong incentive to manage the fiscal policy of the state more efficiently, because they are
held accountable for their fiscal management. Particularly, Lowry et al. shows that budget
deficits are penalized regardless of the party label of the incumbent governments at the state
level election. In this political environment, politicians are more likely to be motivated to
conduct better fiscal management and be sensitive to the failure in fiscal management. That
is why I hypothesize that the electoral mechanism is a major factor that explains the
positive fiscal surplus trend of the US state and local governments shown in the study of
Rodden (2000). Also, I hypothesize that strong representation of the voters to the fiscal
policy of the states leads to discipline the fiscal management, and then, discipline debt
management. That is why I hypothesize that patterns of debt accumulation would be partly
explained by those political environments at least at the state level, even though it is
difficult to test in an empirical thesis like this one. One reservation for this interpretation is
that debt instruments can be potentially the leeway for state policy makers to raise
additional funds through debt, when they face severe electoral pressures for their
management of expenditure and tax revenue that are easier for voters to monitor to monitor.
So far, there is no study that tests the hypothesis on the electoral penalty for excess debt
both at the state and the local government level. I hypothesize that there is some mechanism
by which excess borrowing of the state and local governments is restrained. The credit
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rating of the states show that state governments are not heavily indebted in terms of their
payment capacity (Table 10). Also, the primary statistics on State- and Local-Indebtedness
(Table 7) suggest that the state governments do not fully utilize their borrowing capacity
and that it might not be the case with the local governments.
Then, a research question arises. Is it because of the voters' sensitivity to the
indebtedness or there other mechanism restrains particularly the states governments from
being indebted excessively? To find side-information for this question, I introduce the
previous studies that suggest that there is a market mechanism that restrains the excess
borrowing behaviors of the state and local governments.
3.2.3. Capital Market and State Fiscal Management
Inman (2000) constructed a theoretical framework to show that a stringent no-bailout
policy of the central government creates an incentive mechanism that restrains state
governments from excess borrowing. He also showed that this theoretical model
particularly fit with the American case because of the strong commitment of the federal
government on the no-bailout policy. In his study, the no-bailout policy of the central
government means that the central government rules that it would never relieve any state
governments in financial in solvency and troubles. In other words, it means that the
expected subsidy from the central government on the indebtedness and the likeliness of the
default of the states is zero. Holding this rule valid, state governments are restrained from
excess borrowing to avoid insolvency that is never rescued by the central government. This
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model has a consequent theoretical implication to the incentive mechanism for the local
governments. If the state governments take a no bailout policy for its subnational
governments, local governments are as well restrained from borrowing excessively. Under
this incentive mechanisms, capital market are responsive to the debt repayment capacities
of the borrowers, those are the state and local governments.
Poterba (1997) shows that the borrowing cost of the states for their tax-exempt bonds
is negatively correlated with such fiscal institutions as spending limit, revenue limit, and
balanced budget laws as the capital market is sensitive to the factors that influence the debt
repayment capacity of the state governments. This fact suggests that the capital market
foresee no bailout by the central government. Under this condition, the patterns of debt
accumulation of the state governments are hypothesized to be subject to the influences from
the capital market because borrowing costs of the debt obligations varies according to the
change of the default risk of the borrowers. Even though the empirical finding of Poterba
(1996a) supports the hypothesis, the influence of the capital market on the patterns of debt
accumulation at the state and local government level is difficult to measure. That is why it
is only suggested that market mechanism is one of the forces that influence the patterns of
debt accumulation of the state and local governments.
3.3.Research Questions
By interpreting the results of the previous studies on state finance, several questions
arise. What kinds of mechanisms determine the level of debt accumulation of the state and
local governments, and how are they different at the state and local government level? The
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previous studies have shown or suggested that the fiscal institutions, electoral mechanism
and the capital market have either direct or indirect impacts on the fiscal management at
least at the state government level. However, it was not clear how those mechanisms are
controlling or influencing the patterns of debt accumulation of the state and local
governments. I hypothesize that the political-economic mechanism that incorporate the
working mechanisms of all the factors, fiscal institutions, electoral mechanism and capital
market influence the patterns of debt accumulation of the state and local governments, even
though I can not empirically test in this study. . On the other hand, the primary finding on
the higher indebtedness at the local government level than at the state government level in
Chapter 2 suggests a possibility that the aforementioned mechanisms are working more
weakly at the local government level than at the state level, even if they work. Thus,
comparative analysis of the patterns of debt accumulation of the state and local
governments is conducted in the following chapters by developing multivariate regression
models that incorporated some of the discussed hypotheses.
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Chapter 4: Methodology of the Statistical Analyses on Indebtedness
In this chapter, I will develop a conceptual framework to analyze underlying factors for
the patterns of debt accumulation of the state and local governments by defining the
dependent and independent variables of the multivariate regression models as well as the
specifications of the multivariate regression models. In developing multivariate regression
models, I will use the Ordinary Least Square approach that presumes linear relationships
between the dependent and independent variables.
4.1 .Dependent Variable
* Indebtedness as a Benchmark of Debt Accumulation Level
For the analyses of the patterns of debt accumulation of the state and local governments,
I develop a concept of the level of debt accumulation. In some of the literature, a concept of
indebtedness is used to explain the degree of indebtedness, but in most cases, the concept of
indebtedness is not defined carefully. For example, the U.S. Bureau of Census (1996)
displays the statistics of debt outstanding per capita as the measure of indebtedness.
However, it does not show how the concept of indebtedness is related to the fiscal
management of the state and local governments nor consider how the measure of
indebtedness is comparable among different government units. In this thesis, I develop a
concept of indebtedness to be referential for the understanding of fiscal management of the
state and local governments. I define the meaning of indebtedness as the level of debt
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accumulation relative to the debt repayment capacities of the state and local governments.
By defining indebtedness this way, I show the relative debt outstanding levels of the state
and local governments to their debt repayment capacities.
It is important to note that this concept of indebtedness can have a variety of
operational definitions because there is a variety oftheories and methodologies in analyzing
the debt repayment capacities of the agents in the analysis. Also, the application of the
theories and methodologies differs from time to time depending on the objectives of the
analyses. For example, comparable analyses of the debt outstanding level of central
governments are frequently made with the debt outstanding per GDP, while the debt
outstanding level of firms is sometimes benchmarked by debt-service ratio. In the former
case, GDP is used as the proxy of the debt repayment capacity of the central government,
while in the latter case, debt payment capacity of the firms is estimated with projection of
the future revenue. These are examples of how methodologies of the analysis of
indebtedness vary in terms of the evaluation of debt repayment capacity. More generally,
the evaluation of the debt repayment capacity differs in the following three aspects.
First, the measure of indebtedness varies depending on whether the evaluation of
indebtedness would be used for a practical purpose or for theoretical analysis. For example,
the debt-service ratio is one of the most frequently used measures of indebtedness in the
security analysis of firms because it gives an analysis that is sensitive to the changes of the
conditions related to the cash flows of the firms. On the other hand, in pure academic
studies, the debt outstanding levels are important relative only to the cost of the financial
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distress that is the function of the default risk. 2 2 In the framework of corporate financial
management, the arbitraged risk premium for the default risk on the debt obligations is the
measure of indebtedness of the borrowers. Theoretically, this concept of debt repayment
capacity has an advantage because it gives a benchmark for the firms to optimize their debt
level relative to their firms' value. Even though the cost of the financial distress is a
theoretically accurate measure in optimizing the financial structure of the firms, it is
nonetheless easy to estimate the cost of financial distress in the real world. That is why the
debt-service ratio is mostly used for the credit analysis of firms in real business, as a proxy
to measure the default risk of the firms.
Second, the measure of indebtedness varies depending on the financial structures of
the agents and the financial mechanisms in which the agents are embedded. For example, in
the case of credit risk analysis of the firms, stock price is considered as the endogenous
variable in the analysis, although it is not in the case of the analysis of the state and local
government finance. Because stock does not exist for the state and local governments, it is
not considered as the factor in analyzing indebtedness.
Third, the measure of indebtedness varies depending on the availability of the data. In
some case, indebtedness cannot be accurately measured due to the informational constraints.
For example, information on the aforementioned arbitrated default risk is difficult to collect
because the interest rates of the debt obligations are not observable from the financial
2 2 Most of the theoretical analysis of the cost of financial distress and of corporate financial management in this section
bases the theories in Brary & Mayer (2000) and the lectures of Professor Sharfstein at the Sloan School of Management of
MIT.
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statements. Thus, the measure of indebtedness for this paper is to be carefully developed
with these considerations and constraints.
* Review of the Measures of Indebtedness
Because the objective of this paper is to analyze determinant factors for the patterns of
debt accumulation, a measure of indebtedness should be taken corresponding to the
characteristics of the state and local governments as well as to the objective of the analysis.
In this section, I will review the aforementioned measures, debt-service ratio, arbitraged
default risk premium, and leverage ratio, in order to understand the comparative advantages
and disadvantages of these measures and to draw implications to develop an alternative
measure for the analysis in this thesis. Even though all of these measures are not applicable
to this analysis, a review of these measures would give referential ideas to develop a
measure of indebtedness for this study.
First, debt-service ratio needs financial projections for its calculation. That is why it is
not practical for the cross-sectional analysis of the 50 states and 50 aggregate local
governments in this study. Second, arbitraged default risk premium is not observable for all
the sample groups of this study. Third, the leverage ratio is not applicable to the analysis of
the state and local governments, because the state and local governments do not have stocks
to be valued at the market price that leverage ratio requires for its calculation. That is why
alternative measures are to be considered.
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* Debt Outstanding over Self-financed Revenue as the Measure of Indebtedness
In this paper, I use a ratio, debt outstanding per self-financed revenue, as a measure of
indebtedness of the state and local governments. Then, indebtedness is defined as follows.
Indebtedness= debtstk/selfrev, where debtstk= debt outstanding (stock term) at the end
of the observed fiscal year, and selfrev-- self-financed revenue-the revenue that is financed
locally from the own revenue of the respective level of governments in analysis.
In accounting terms, the self-finance revenue is defined as below (abbreviations are in
parentheses). Self-financed revenue (selfrev) -total revenue - net transfer income. Net
transfer income is defined differently for the state and local governments2.
* Limitation of the Debtstk/Selfrev as the Measure of Indebtedness
In this study, I presume that the debtstk/selfrev is the best measure of indebtedness,
though it is still not a perfect measure. The advantages and disadvantages of this measure
compared to alternative measures are analyzed as follows.
23 Net transfer income for the state governments = federal government's transfer to the state governments +
local governments' transfer to the state governments - state governments' transfer to the local governments.
Net transfer income for the local governments = federal government transfer to the local governments + state
governments' transfer to the local governments - local governments' transfer to the state governments.
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First, debtstk/selfrev ratio has an advantage over such a measure as debtstk per total
revenue because the former does not involve fiscal impacts from the transfer system in its
denominator, while debtstk per total revenue does. Debtstk per total revenue might
potentially underestimate indebtedness of those state and local governments that are heavily
subsidized from net transfer income, because it incorporates the effect of net transfer
revenue in its denominator. On the other hand, debtstk/selfrev measures indebtedness only
relative to the self-financed revenue of the respective level of governments that exclude the
net transfer income from the denominator. In this regard, I claim that the debtstk/selfrev has
an advantage over debtstk per total revenue. When income effect of the net transfer income
is working on the state and local governments, those governments that are subsidized more
heavily are supposed to be more indebted in terms of debtstk/selfrev but not necessarily in
terms of debtstk/total revenue for the effect of net transfer revenue on its denominator.
Because the effect of intergovernmental fiscal relationships on the patterns of debt
accumulation is one of the focuses of this study, the debtstk/total revenue is no better
measure than debtstk/selfrev in this regard.
Secondly, there are other considerations on the measures that should be taken into account.
The relative importance of indebtedness differs between corporate financial management
and fiscal management of public entities. In the corporate financial management,
indebtedness matters in terms of its relevance to both the firms' cost of debt finance and
their borrowing capacity. Because some big firms can borrow more cheaply regardless of
their indebtedness measured by debtstk/selfrev, indebtedness itself might not have
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significant importance for them.24 Considering the latter point on borrowing capacity,
debtstk/selfrev has the following two deficiencies for the analysis of indebtedness. First,
debtstk/selfrev does not reflect the firms' borrowing capacity that is a function of their asset
scales. Secondly, the debtstk/selfrev does not reflect the firms' future revenue generation
capacity. Regarding the first dimension, in some occasions, those firms that have bigger
assets can borrow more and more cheaply, because the assets of the firms can be pledged as
collateral of their borrowing. The debtstk/selfrev cannot measure this asset effect. However,
the asset effect on the borrowing capacity can be regarded as relatively less important for
the analysis of the state and local governments. Because the contracts on the general
obligation bonds take only the future cash flow from the general taxation as the pledge of
their debt repayment, there is no physical asset that is secured by the bond underwriters.
That is why I claim that there is no asset effect for the borrowing capacity of the state and
local governments, as opposed to the cases for the asset-backed securities of the private
firms. Thus, debtstk/selfrev can be a relatively unbiased benchmark not only for
indebtedness but also for borrowing capacity among different-asset scale governments.
With this scale-free merit of borrowing capacity of the state and local governments,
debtstk/selfrev can be a comparable measure for the state and local governments of
different scales. Regarding the second point, debtstk/selfrev has a limitation. Because future
revenue generation capacity of the agents, which is a more accurate denominator in
analyzing debt repayment capacity of any agents, is not reflected in the measure of
debtstk/selfrev, debtstk/selfrev would be a potentially biased measure for indebtedness. In
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2 Brealey & Myers (2000)
this regard, debtstk/selfrev has disadvantage over such measures as leverage ratio and debt-
service ratio which reflects the estimated future revenue generation capacities of the
borrowing agencies. However, as previously discussed, the latter two measures are not
applicable to the scope of this study. That is why a counter strategy is to be taken. I will use
control variables in multivariate regression models so that I can consider the effects of
increased future revenue on the patterns of indebtedness. Those are 5-year average
economic growth rate, 5-year economic growth rate, Regional GDP per capita, and
population and their relevance to indebtedness is discussed in the next section.
4.2. Independent Variables and Underlying Theories
The list and statistics of the independent variables are shown in Table 12. The data
sources of the all the variables are noted in Table 13. The potential relevance of the
independent variables with the dependent variables is analyzed in the following sections.
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Table 12: Statistics on the Independent Variables
Independent Variables Statistics
N Mean Minimum Maximum s.d.
5-year Average Population
Growth(%) 50 1.16% -0.31% 4.91% 0.97%
5-year Average Economic
Growth(%) 50 6.68% 1.16% 12.35% 2.16%
Regional GDP per
capita(Thousand Dallar) 50 27965.98 20413.02 39937.78 4510.96
Population(Million) 50 5292.80 480.01 31857.65 5809.45
Percentage of Metropolitan
Population(%) 50 67.01% 23.80% 100.000/0 21.55%
Constitutional Debt
Restriction(Dummy) 50 0.78 0 1 0.42
Referendum Debt
Approval(Dummy) 50 0.62 0 1 0.49
State-Spending limit(Dummy) 50 0.28 0 1 0.45
Local Spending Limit(Dummy) 50 0.32 0 1 0.47
Revenue limit(Dummy) 50 0.14 0 1 0.35
Fiscal Stringency(Ratio) 50 8.08 0 10 2.63
State-Fiscal Deficit per Total
Revenue(%) 50 -11.19% -31.79% 1.22% 7.24%
Local-Fiscal Deficit per Total
Revenue(%) 50 -4.18% -86.61% 8.40% 16.02%
State-Fiscal Dependency(%) 50 0.79% -15.46% 18.19% 8.25%
Local-Fiscal Dependency(%) 50 32.68% 6.00% 52.77% 8.63%
Local-Indebtedness(%) 50 122.27% 12.80% 273.88% 54.51%
State-Indebtedness(%) 50 48.32% 14.00% 141.53% 28.8%
Local-Indebtedness*Costitutional
Debt Restriction(%) 50 97.62% 0.00% 273.88% 73.81%
Local-Spending Limit
*Local-Fiscal Dependency(%) 50 10. 9 8 %1 0.00% 48.00% 16.69%
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* 5-year Average Population Growth:
The arithmetic mean of the population growth rate for the years between 1992 and 1996
is notated as 5-year Average Population Growth. 5-year Average Population Growth is
used as control variable for some models on State-Indebtedness and Local-Indebtedness.
I hypothesize that the trend of population growth recently before the observed year has
positive association with State-Indebtedness and Local-Indebtedness, because rapid
population growth might require more investments of the state and local governments in
such capital goods as infrastructures.
* 5-year Average Economic Growth
The arithmetic mean of the economic growth rate of the state and local governments for
the years between 1992 and 1996 is notated as 5-year Average Economic Growth. 5-year
Average Economic Growth is used as control variable for some models of State-
Indebtedness and Local-Indebtedness.
I hypothesize that 5-year Average Economic Growth is negatively associated with the
State- and Local-Indebtedness for the following reasons. First, the trend of economic
growth seems to have negative association with State- and Local-Indebtedness, because
indebtedness is measured by debt outstanding per self-financed revenue, of which the
denominator is a revenue term, self-financed revenue. Because revenue is expected to
increase corresponding to the economic growth, it is hypothesized that economic growth
leads to decrease the figure on the measured indebtedness unless the proportion of the debt
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over the expenditure of the state and local governments is increasing proportionally to the
increase in the revenue.
* Regional GDP per Capita
Regional GDP per Capita measures the GDP per capita generated by each state. It is
used as a control variable for the multivariate regression models.
I hypothesize that Regional GDP per Capita is positively associated with State- and
Local-Indebtedness in the following two ways. First, from the lender side, a higher level of
Regional GDP per Capita gives signals to the capital market that the future debt payment
capacity of the borrowers might be higher, with the expectation that the level of Regional
GDP per Capita is relatively constant over time. In this case, the borrower might find it
easier to raise funds through debt from the capital market, and thus tend to be more
indebted. Secondly, Regional GDP per Capita might be positively associated with the State-
and Local-Indebtedness because of how the dependent variables are defined in this study,
which I have discussed in Section 4.1.
0 Population
Population is used as control variable for the multivariate regression models.
I hypothesize that Population has a negative association with the State- and Local-
Indebtedness. Because there is economy of scale in the service of such capital goods as
infrastructures, a larger population might require less investment per capita, in particular for
Page 66 of 104
capital goods. Because most of the debt is used to finance capital investment, economy of
scale in the capital investments might work to reduce the debt outstanding per capita.
0 Constitutional Debt Limitation
The effect of the constitutional limit on the debt issuance is measured by its dummy
variable. The value 1 is assigned when there exists a constitutional limit on debt. The value
0 is assigned when there does not exist a constitutional limit on debt. The information on
the constitutional debt limit for each state is based on the table of Bohn & Inman (1996).
I hypothesize that Constitutional Debt Limitation has negative associations with both
State- and Local-Indebtedness because Constitutional Debt Limitation in most cases taps
the percentage of the debt borrowed by the state and local governments relative to their
revenue scales. This hypothesis relates to Hypothesis 3, discussed in Chapter 2.
* Referendum Debt Approval
Referendum Debt Approval is a dummy variable on whether or not the states have a
referendum requirement for the issuance of new debt. It is given 0 value when there is no
state referendum requirement. The value 1 is given when there is a state referendum
requirement. The information on the existence of the state referendum requirement at the
state government level is collected from ACIR (1987). The information on referendum debt
approval requirement at the local government level was not collected because of the lack of
cross-sectional data. That is why its effect is not tested for the model of Local-Indebtedness.
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I hypothesize that Referendum Requirement has negative association with State-
Indebtedness. Because a call for a referendum might give a signal, which might be negative,
to the electoral market, it might stimulate the fiscal behaviors of the state governments so
that they restrain themselves from borrowing largely. This hypothesis relates to Hypothesis
3, discussed in Chapter 2.
0 State-Spending Limit and Local-Spending Limit
The effect of the spending limit on indebtedness is measured by its dummy variable.
The value 1 is assigned when there exists a spending limit. The value 0 is assigned when
there does not exist a spending limit. The data on State-Spending Limit was collected from
Poterba & Rueben (1997). The data on Local-Spending Limit was collected from Peterson
(1987).
I hypothesizes that State-Spending Limit and Local-Spending Limit are positively
associated with State- and Local-Indebtedness respectively. Because spending on capital
projects, transfer expenditure, and interest payment is normally excluded from the
expenditure limit25 , the state and local governments have incentives to finance some
expenditures through debt rather than from their general funds when there exists a spending
limit. That is why I hypothesize that State-Spending Limit and Local-Spending Limit have
positive association with State- and Local-Indebtedness respectively. This hypothesis
relates to Hypothesis 3, discussed in Chapter 2.
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" Rueben (1997)
* Revenue Limit
The effect of Revenue Limit on indebtedness is measured by its dummy variable. The
value 1 is assigned when there exists a revenue limit. The value 0 is assigned when there
does not exist a revenue limit. The information on Revenue Limit at the state government
level was collected from Poterba & Rueben (1997). The information on revenue restriction
at the local government level was not collected.
I hypothesize that Revenue Limit has a negative association with State-Indebtedness
because a restriction on future revenue-raising powers from the revenue limit tends to
reduce the reliability of prospective debt service. This hypothesis relates to Hypothesis 3,
discussed in Chapter 2.
* Fiscal Stringency
As previously introduced in Chapter 2, ACIR fiscal stringency index quantifies the
stringency of the fiscal institutions on the balanced budget principle of each state. I will use
this index as a measure of the stringency of the fiscal institutions on the balanced budget
principle in each state and call it Fiscal Stringency.
As previously discussed in Chapter 2, ACIR fiscal stringency index does not measure
the index's direct impacts on state debt management. However, I hypothesize that Fiscal
Stringency has an indirect association with State-Indebtedness because of its tendency to
regulate fiscal balances toward surplus. Also, as suggested in Chapter 2, it is possible that
Fiscal Stringency is an indicator of fiscal conservativeness of the state governments, and
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therefore has a negative association with State-Indebtedness. For example, those states that
have a fiscal stringency index value of 10 might be more conservative, not only in terms of
balanced budget principle but also in terms of debt management, than the states with a
value of 1. That is why I hypothesize that Fiscal Stringency is negatively associated with
State-Indebtedness. This hypothesis relates to Hypothesis 3 in Chapter 2. I also hypothesize
Fiscal Stringency is negatively associated with Local-Indebtedness because of the discussed
fiscal conservativeness that Fiscal Stringency incorporates in its value.
* Fiscal Deficit per Total Revenue and Local-Fiscal Deficit per Total Revenue
Fiscal deficit per total revenue of the state and local governments are called State-Fiscal
Deficit per Total Revenue and Local-Fiscal Deficit per Total Revenue respectively. The
fiscal deficit is calculated by deducting the total expenditure (which includes transfer
expenditure) from the total revenue (which includes transfer revenue) for both the state and
local governments.
I hypothesize that State-Fiscal Deficit per Total Revenue and Local-Fiscal Deficit per
Total Revenue are positively associated with State- and Local-Indebtedness respectively.
Because the larger deficits potentially lead respective governments to finance a larger
proportion of their expenditures via debt, I hypothesize that the respective governments
borrow more when they are running higher deficits relative to their total revenue. Adversely,
negative fiscal deficit (fiscal surplus) might lead the respective governments to redeem the
existing debts or to reduce the proportion of the debt finance over the total expenditure.
This hypothesis is formally called Hypothesis 4. That is:
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Hypothesis 4: State-Fiscal Deficit per Capita and Local-Fiscal Deficit per Capita are
positively associated with State-Indebtedness and Local-Indebtedness
respectively.
State-Fiscal Dependency and Local-Fiscal Dependency
As previously discussed in Chapter 2, Fiscal Dependency measures how the respective
governments are dependent on the intergovernmental transfer system: A larger percentage
of net transfer income over total revenue means that the respective governments are fiscally
more dependent on fiscal resources that are not their own.
As previous discussed for the hypothesis 3 in Chapter 2, I hypothesize that State-Fiscal
Dependency and Local-Fiscal Dependency are positively associated with State-
Indebtedness and Local-Indebtedness respectively because of the income effects of the net
transfer income in the decision-makings of the state and local governments on the level of
debt accumulation.
I will confirm whether or not this hypothesis still holds true even in the multivariate
regression analysis in Chapter 5.
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0 State-Indebtedness and Local-Indebtedness
As previously discussed in Chapter 2, I hypothesize that State-Indebtedness is
negatively associated with Local-Indebtedness. State-Indebtedness is used as the
independent variable for the model of Local-Indebtedness. Local-Indebtedness is used as
the independent variable for the State-Indebtedness.
It is to be noted that Local-Indebtedness is controlled by a dummy interaction term,
Constitutional Debt Restriction*Local-Indebtedness in the State-Model that I introduce
later. The interaction term measures the impact of Local-Indebtedness on State-
Indebtedness when there exists constitutional debt restriction, for which I analyze in the
following paragraph.
0 Constitutional Debt Restriction*Local Indebtedness
I hypothesize that the interaction term of Local-Indebtedness and Constitutional Debt
Restriction, Constitutional Debt Restriction*Local Indebtedness, has a positive association
with the State-Indebtedness. By involving this interaction variable, I try to see the
following hypothetical phenomena. That is, the state governments would increase the
amount of borrowing on behalf of the local governments when local governments are
facing with limits on their borrowing capacity due to the existence of constitutional debt
restriction. I call this hypothetical phenomenon Hypothesis 5 and define it as follows.
Hypothesis 5: The state governments would increase their indebtedness on behalf of
the local governments when the local governments are facing with
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limits on their borrowing capacity due to the existence of constitutional
debt restriction.
I expect that the hypothesis holds true because state governments in general have more
unused borrowing capacity up to the limit of debt restriction, and therefore they are
expected to increase their borrowing to mitigate the limitation of borrowing capacities of
the local governments.
The analysis of primary statistics on State- and Local-Indebtedness in Chapter 2 at
least does not reject this hypothesis. The means of indebtedness are 0.62 and 1.22 for the
state and local governments and more than 90% of the states are indebted below 1.22,
which is the mean of Local-Indebtedness (Table 7 and Figure 1). These statistics implies
that most of the state governments have capacities to borrow more than local governments
do relative to their self-finance revenue. Even though the negative simple correlation
between State-Indebtedness and Local-Indebtedness suggests that it is unlikely that State-
Indebtedness increases along with the increase of Local-Indebtedness, the above statistics
on State-Indebtedness and Local-Indebtedness leave a possibility that such "burden
sharing" of bond issuance between the state and local governments could happen.
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e Local-Spending Limit*Local-Fiscal Dependency
I hypothesize that the interaction term of Local-Spending Limit and Local-Fiscal
Dependency has a positive association with the Local-Indebtedness. By involving this
interaction variable, I try to see the following hypothetical phenomena. That is, when local
governments are faced with spending limits but have to increase expenditure, they have to
either increase indebtedness or receive more transfer revenue. When local governments
receive more transfer revenue, it will decelerate the debt accumulation because the local
governments can finance the expenditure needs from the incremental transfer revenue.
Because Local-Spending Limit*Local-Fiscal Dependency will be controlled both by Local-
Spending and Local-Fiscal Dependency in a model of Local-Indebtedness that I introduce
later, it will measure the discussed phenomena independent from the general impacts of
Local-Spending and Local-Fiscal Dependency.
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Chanter 5: Statistical Analysis
In this chapter, I will jointly test the hypotheses that I drew from the previous chapters
by conducting multivariate regression analyses. I adopt Ordinary Least Square (OLS)
approach for all the multivariate regression models to estimate the linear relationship
between the dependent and independent variables.
5.1.1. An Empirical Model on State-Indebtedness
I hypothesize that State-Indebtedness is determined by the following formula that
involves several hypotheses in the previous chapters. I call the formula Joint Hypothesis I
and call the corresponding multivariate regression model State-Model.
The summary of the results is explained in Section 5.2 and is analyzed in detail in
Section 5.3.
Joint Hypothesis I: State-Indebtedness=F1 (ai, a2, a3, a4, as, a 6, a7, as, a9 , ao, a11 , a 12,
(X13, CC14)
where
ai = 5-Year Average Population Growth State
a 2 = 5-year Average Economic Growth
a 3= Regional GDP per Capita
a4= Population
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as= Percentage of Metropolitan Population
(x6 = Constitutional Debt Restriction
Cx7 = Referendum Debt Approval
s8= State-Spending Limit
axg = Revenue Limit
aio= Fiscal Stringency
cin= State-Fiscal Deficit per Total Revenue
C12= State-Fiscal Dependency
a13 = Local-Indebtedness
C14 = Constitutional Debt Restriction*Local-Indebtedness
5.1.2. An Empirical Model on Local-Indebtedness
I hypothesize that Local-Indebtedness is determined by the following formula that
involve several hypotheses in the previous chapters.
I call the formula Joint Hypothesis II and call the corresponding multivariate regression
model Local-Model. The results are summarized in Section 5.2 and analyzed in detail in
Section 5.3.
Joint Hypothesis II: Local-Indebtedness=F 2 (ct1, c2, ac, a 4, a5, B8, aIOBu, flu2B1, 3 , 14)
where
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B8 =Local-Spending Limit
B3iu =Local-Fiscal Deficit per Total Revenue
1312=Local-Fiscal Dependency
B13 = State-Indebtedness
314 = Local-Spending Limit*Local-Fiscal Dependency
while Ci, aC2, C3, cC4, a5, and acio are the same as in Hypothesis I.
5.2. Summary of Empirical Results
The regression statistics of the State-Model and the Local-Model are shown in Table 13
and Table 14 respectively. Expected signs of the slope coefficients are shown in Table 13
and Table 14 as well. In this section, representative regression statistics of the two models
are analyzed in comparative terms to offer a primary understanding of Joint Hypothesis I
and Joint Hypothesis U. A more detailed analysis of the regression coefficients is conducted
in Section 5.3.
* The State-Model
The State-Model in Table 13 shows that Regional GDP per Capita, Population,
Percentage of Metropolitan Population, Constitutional Debt Restriction, State-Spending
Limit, Fiscal Stringency, Local-Indebtedness, and Constitutional Debt Restriction*Local
Indebtedness have statistically significant impacts on State-Indebtedness at the confidence
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level of 95%. On the other hand, other independent variables do not have statistically
significant impacts on State-Indebtedness even at the 90% confidence level.
The adjusted R-square of the State-Model is as high as 0.86. F-statistic of the model is
as high as 15.425, which is significant at the 99% confidence level. That is why the State-
Model is supposed to be strong enough to explain the variance of the indebtedness of the 50
state governments across the United States.
* The Local-Model
The Local-Model in Table 14 shows that no independent variable has a significant
impact on Local-Indebtedness at the 95% confidence level. On the other hand, at a 90%
confidence level, 5-year Average Population Growth, Local-Fiscal Dependency, State-
Indebtedness, and Local-Spending Limit*Fiscal Dependency have statistically significant
impacts on Local-Indebtedness.
Adjusted R-square of the model is as high as 0.37. F-statistic of the Local-Model I is
3.428, which is above the 99% confidence level. That is why the Local-Model is supposed
to be strong enough to explain the variance of indebtedness of the 50 aggregate local
governments across the United States.
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Table 13: Regression Statistics of The State-Model
Regression Statistics
Independent Variabes Expected Sign of B B t-statistics
(Constant) 98.94 3.64
5-year Average Population Growth(%) + -5.11 -1.44
5-year Average Economic Growth(%) 1.17 0.74
Regional GDP per Capita(Thousand Dollar) 0.00 1.27
Population(Million) + -0.00* -2.26
Percentage of Metropolitan Population(%) ± 0.60** 4.30
Constitutional Debt Restriction(Dummy) -65.37** -5.65
Referendum Debt Approval(Dummy) 4.96 0.89
State-Spending Limit(Dummy) + 13.25** 2.72
Revenue Limit(Dummy) -1.33 -0.23
Fiscal Stringency(Ratio) -4.45** -4.78
State-Fiscal Deficit per Total Revenue(%) 0.38 1.21
State-Fiscal Dependency(%) + 1.36** 4.07
Local-Indebtedness(%) -0.64** -7.17
Local-Indebtedness *Constitutional Debt Risriction(%) + 0.55** 5.86
R-square 0.86
Adjusted R-square 0.81
F-Statistics 15.43**_
* Significant at 95% level of confidence
**Significant at 99% level of confidence
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Table 14: Regression Statistics of the Local-Model
Regression Statistics
Inependent Variables Expected sign of B B t-statistics
(Constant) 69.60 0.73
5-year Average Population Growth(%) + 23.79 1.98
5-year Average Economic Growth(%) - -6.51 -1.31
Regional GDP per capita(Thousand Dollor) - 0.00 0.28
Population(Million) - 0.00 -0.64
Percentage of Metropolitan Population(%) + 0.62 1.42
Constitutional Debt Restriction(Dummy) - 2.46 0.15
Local-Spending limit(Dummy) + 117.51 1.56
Fiscal Stringency(Ratio) - -2.12 -0.70
Local-Fiscal Deficit per Total Revenue(%) + 0.79 1.42
Local-Fiscal Dependency(%) + 2.16 1.74
State-Indebtedness(%) - -0.67 -1.97
Local-Spending Limit*Local-Fiscal
Dependency(%) - -3.62 -1.70
R-square 0.53
Adjusted R-square 0.37
F-Statistics 3.43**
* Significant at 95% level of confidence
**Significant at 99% level of confidence
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5.3. Regression Statistics
In this section, I will interpret the regression statistics of the State-Model and Local-
Model in detail and in comparative terms. I will analyze the empirical results in relevance
to the hypotheses discussed in Chapters 2, 3 and 4.
5-year Average Population Growth
5-year Average Population Growth is insignificant for the State-Model. It is only
marginally significant for the Local-Model at the 90% confidence level. The signs of the
slope coefficients are negative for the State-Model and positive for the Local-Model while
a positive signs were anticipated for both cases. This difference in the signs might be
associated with the difference in the fiscal structures of the state and local governments.
* 5-year Average Economic Growth
5-year Average Economic Growth is insignificant for the State-Model and The Local-
Model. The signs of the slope coefficients are negative for The State-Model and positive
for The Local-Model, while the positive signs were anticipated in both cases. The
difference might be associated with the difference in the fiscal structures of the state and
local governments.
9 Regional GDP per Capita
Regional GDP per Capita is insignificant for the State-Model and The Local-Model,
though the signs of the slope coefficients are positive, as expected.
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* Population
Population is significant for State-Indebtedness but insignificant for Local-Indebtedness,
while signs of the slope coefficients are both negative, as expected.
At the state government level, Population is negatively correlated with State-
Indebtedness. For a population increase of 1 million, indebtedness on average decreases
0.993%.
The insignificance of Population in the Local-Model is difficult to interpret. One
potential explanation is that the effect of economy of scale in local capital expenditures is
not as large as it is in state capital expenditures, which is plausible considering the nature of
the larger scope of provisions of state infrastructures, e.g., state highways.
* Constitutional Debt Restriction
Constitutional Debt Restriction is significant for the State-Model but not significant for
the Local-Model. It is to be noted that Constitutional Debt Restriction is being controlled
by a dummy interaction term, Constitutional Debt Restriction*Local-Indebtedness in the
State-Model, the effect of which I analyze in the later of this section. The significant result
of the State-Model is interpreted to mean that the existence of constitutional debt restriction
reduces the State-Indebtedness by 65.37%, controlling the effect of Constitutional Debt
Restnction*Local-Indebtedness. This is interpreted to mean that constitutional debt
restriction has significant impacts in limiting the debt outstanding of the state governments
when controlling the effect of its interaction term with Local-Indebtedness.
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On the other hand, Constitutional Debt Restriction is not significant in the Local-Model
while the sign of slope coefficient is negative, which is of the unexpected sign. This
insignificant result and the unexpected sign of the coefficient are interpreted in the
following two reasons. First, There might be any inaccuracies for the data on constitutional
debt restriction, particularly in measuring its impact on Local-Indebtedness. Even though
constitutional debt restriction is presumed to work in unitary manner both at the state and
local government levels, the scope of the constitution might apply differently to state and
local governments. Secondly, there is a possibility that the level of the debt accumulation is
so high for the local governments that almost all the local governments that have
constitutional debt restriction have reached their limit on borrowing, while those that do not
have constitutional debt limitations are also reaching their borrowing capacity limits that
are imposed not by fiscal institutions but by any external forces, e.g., higher risk premium,
electoral concerns, etc. The higher average of Local-Indebtedness (Table 7 and Figure 2),
1.22, relative to the one of State-Indebtedness, 0.62, suggests this scenario. It suggests a
possibility that local governments are facing with severer conditions in their bond issuance.
Also, the findings of Poterba (1997b) support that the capital market give unfavorable
conditions to the bond issuance of those state governments that does not impose themselves
debt restrictions in their debt issuance. This empirical result suggests that local
governments face similar situations.
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0 Referendum Debt Approval
Referendum Debt Approval requirement does not have a statistically significant impact
on State-Indebtedness, though its slope coefficient is negative, which is of the expected
sign. The insignificant but positive coefficient statistic is interpreted to mean that the
referendum debt approval requirement does not have a significant impact on State-
Indebtedness, even if it might potentially influence the borrowing behaviors of the state
governments to reduce the amount of debt.
* State-Spending Limit and Local-Spending Limit
It is to be noted that in the Local-Model the effect of Local-Spending Limit is
controlled by a dummy interaction term, Local-Spending Limit*Local-Fiscal Dependency,
which measures the impacts of Local-Fiscal Dependency when there exist a spending limits
at the local government level. I will interpret the effect of this interaction term in a later
subsection. On the other hand, the effect of State-Spending Limit is not controlled.
State-Spending Limit is significant for the State-Model and insignificant for the Local-
Model while the signs of slope coefficients are both positive, as expected. .
At the state government level, the existence of spending limits, on average, increases
indebtedness by 13.25%. The result is interpreted to mean that when there are spending
limits, the state governments tend to increase indebtedness by financing the expenditure
needs that are above the level of spending limits through additional debt.
At the local government level, Local-Spending Limit is only marginally significant at
the 90% confidence level. However, the large size of its slope coefficient, 117.51, suggests
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that Local-Spending Limit, when controlling the effect of the interaction term, Local-
Spending Limit*Local-Fiscal Dependency, has positive and large impacts on Local-
Indebtedness, though only at the 90% confidence level. The statistically insignificant result
of Local-Spending Limit is interpreted in the following two ways. First, because the
original information on Local-Spending Limit was collected in 1985 by ACIR, it might not
reflect the current institutional settings. In this case, a statistically significant relationship
between Local-Indebtedness and Local-Spending Limit might be difficult to observe due to
the lack of linkage between the data. Second, there might be differences in how spending
limits bind the expenditure at the state and local government levels. For example, if the
spending limits, by any chances, restrict not only general expenditure but also capital
expenditure, their effects on the borrowing behaviors are different. In this case, those
capital expenditures that are tapped by the spending limits might be financed by the
alternative source of funds, extra debt. There is a possibility that those institutional
mechanisms are different between the state and local governments, which has not been
verified in this study. Third, the difference in fiscal structures between the state and local
governments might explain the difference of the effects of spending limits on the patterns
of debt accumulation. Though statistically insignificant, the much larger slope coefficient
of the Local-Spending Limits, 13.24, the one of State-Spending Limits, 117.51, suggests
that local governments face heaver upward bias for their indebtedness when they face
spending limits. It is possible to hypothesize that the demand for the increased level of
expenditure is higher and severer at the local government level than at the state government
level due to the difference in fiscal structures. The different signs and level of significance
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of 5-Year Population Growth for the State-Model and The Local-Model also suggest that
higher population growth increases Local-Indebtedness rather than State-Indebtedness.
0 Revenue Limit
Revenue Limit does not have statistically significant impacts on State-Indebtedness,
though its slope coefficient is negative, which is of the expected sign. This is interpreted to
suggest that revenue limit might be constraining the state governments from borrowing
excessively for the reasons that I discussed in Chapter 4.
* Fiscal Stringency
Fiscal Stringency is significant for the State-Model and insignificant for the Local-
Model.
At the state government level, a one-unit increase of Fiscal Stringency, on average,
decreases State-Indebtedness by 4.45%. The result is interpreted to mean either or both of
the following two things. First, state governments are restrained or banned from running
deficits constantly when they have higher values for fiscal stringency index, which will lead
the state governments to limit themselves from financing more deficits through more debts.
Second, higher values of Fiscal Stringency lead to reduce State-Indebtedness because Fiscal
Stringency is an indicator of how the state governments are fiscally conservative. The result
of the regression analysis does not allow us to discern which forces are more dominant in
explaining the negative and significant impacts of Fiscal Stringency on State-Indebtedness.
A potential strategy to discern these forces, which I did not use in this paper, is to take an
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independent variable of fiscal balances over a certain period in order to single out the first
effect of Fiscal Stringency. By doing so, we might be able to observe the residual effects of
Fiscal Stringency on State-Indebtedness that might be associated with the fiscal
conservativeness of the state governments in debt management rather than their outcomes
on balanced budgets.
Fiscal Stringency is not significant for the Local-Model while the sign of slope
coefficient is positive, which is of the expected sign. The insignificant result fails to reject
the null hypothesis that Fiscal Stringency does not measure the fiscal conservativeness of
the local governments in debt management, as suggested in Chapter 4. That is why it is
difficult to interpret that Fiscal Stringency is an indicator of fiscal conservativeness of the
state and local governments.
* State-Fiscal Deficit per Total Revenue and Local-Fiscal Deficit per Total Revenue
State-Fiscal Deficit per Total Revenue does not have statistically significant impacts on
State-Indebtedness, though its slope coefficient is positive, which is of the expected sign.
Local-Fiscal Deficit per Total Revenue does not have a significant impact on Local-
Indebtedness either, though its slope coefficient is positive, which is of the expected sign.
This insignificance of State-Fiscal Deficit per Total Revenue and Local-Fiscal Deficit
per Total Revenue is interpreted to be the result of the limited time-coverage of the data on
Fiscal Deficit per Total Revenue: It measures the effect of a fiscal deficit of a single year,
which measures the time-senies trend of fiscal balances that have more significant impacts
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on debt accumulations. This is the area in which both the State-Model and the Local-Model
are to be further improved.
State-Fiscal Dependency and Local-Fiscal Dependency
Before interpreting the results, we should note that the effect of Local-Spending Limit
is controlled by the dummy interaction term, Local-Spending Limit*Local-Fiscal
Dependency, which measures the impacts of Local-Fiscal Dependency when there exists
Local-Spending Limit. I will interpret the effect of this interaction term separately in a later
subsection. On the other hand, the effect of State-Fiscal Dependency is not controlled by
any interaction terms.
State-Fiscal Dependency has statistically significant impacts on State-Indebtedness. On
average, a 1% increase of State-Fiscal Dependency increases State-Indebtedness by 1.36%.
This is interpreted to mean that those state governments that are subsidized more heavily
tend to be more indebted. As discussed in Chapter 4, it is possible to interpret that this
pattern of debt accumulation might be associated with the income effect of the net transfer
income in the fiscal decisions of the state governments.
On the other hand, Local-Fiscal Dependency has only marginally significant impacts on
Local-Indebtedness at the 90% confidence interval, though the coefficient is of the
expected sign. The regression coefficient of Local-Fiscal Dependency is to be interpreted
jointly with that of Local Spending*Fiscal Dependency in the next subsection.
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* State-Indebtedness and Local-Indebtedness
State-Indebtedness and Local-Indebtedness have statistically significant impacts on the
Local-Indebtedness and State-Indebtedness respectively. On average, a 1% increase of
Local-Indebtedness and State-Indebtedness decreases State-Indebtedness and Local-
Indebtedness by 0.42% and 0.75% respectively. These statistically significant results
support the hypothesis that there are interactions between the state and local patterns of
debt accumulation, though the results themselves do not tell what kind of interactions are
prevailing between the state and local governments. Even though the statistically significant
statistics suggest that the interactions occur in both directions, the smaller figure of the
coefficient of the State-Indebtedness suggests that the interaction from the local
governments to the state governments has a larger magnitude than that from the state
governments to the local governments, though the difference in the adjusted R-square and
F-statistic does not allow such interpretations in a strict sense. Even though this study does
not examine these interactions deeply, I assume that interactions have a variety of patterns
in the United States due to the large variation in the components of the institutional settings,
which is hardly ever observed in such countries as Japan and Thailand, which are unitary
countries. The previous interpretations for the signs of the coefficients of Local
Indebtedness *Constitutional Debt Restriction, Constitutional Debt Restriction*Local-
Spending Limit and Fiscal Dependency*Local-Spending Limit suggest that those
interactions have variety, though most of them are not supported empirically.
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* Constitutional Debt Restriction*Local-Indebtedness
Constitutional Debt Restriction*Local-Indebtedness is significant for the State-Model.
The result is interpreted as follows. When there exists constitutional debt restriction, a 1%
increase of Local-Indebtedness increases State-Indebtedness by 0.55%. The result is
interpreted to mean that when the local governments face constraints on their borrowing
capacity from the constitutional debt restrictions, the state governments subsidize the
unfunded expenditure of the local governments or directly spend their funds for the
unfunded expenditure in the form of intergovernmental expenditure. In this case, State-
Indebtedness would increase because of their incremental finance. Even though this
interpretation needs more underpinning case observations, the strong contrast of the
positive sign of this interaction term, Constitutional Debt Restriction*Local-Indebtedness,
with the negative signs of the two individual independent variables, Local-Indebtedness and
Constitutional Debt Restriction, give a foundation to the interpretation. The effect of the
interaction term in increasing indebtedness is outstanding from the general patterns of debt
accumulation at the state governments. The state governments tend to decrease their
indebtedness when there exist constitutional debt restrictions and when Local-Indebtedness
is higher.
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0 Local-Spending Limit*Local-Fiscal Dependency
Local-Spending Limit*Local-Fiscal Dependency has marginally significant impacts on
Local-Indebtedness only at the 90% confidence interval while its slope coefficient is
positive, which is of the expected sign. At the 90% confidence interval, we can claim that a
1% increase of Local-Spending*Local-Fiscal Dependency, on average, decreases Local-
Indebtedness by 3.6%. The result is analyzed jointly with the regression statistics of Local-
Spending Limit to suggest the following interpretation. When there exists a spending limit,
the local governments tend to increase their indebtedness conditional to whether or not they
have abundant net transfer revenue to finance their expenditure needs. When the percentage
of the net transfer revenue over total revenue, Fiscal Dependency, is lower, those local
governments that have spending limits are more indebted than those without spending
limits. On the other hand, when those local governments are subsidized more heavily by the
upper tier governments, the effect of spending limits on increasing indebtedness would be
partly canceled out. This interpretation can be rephrased statistically as follows. When local
governments face spending limits, the spending limits, on average, increase Local-
Indebtedness by 117.51%, while a 1% increase of Fiscal Dependency, on average,
decelerates such debt accumulation by 3.62%.
I hypothesize that the above phenomena is due to the decision-making process in which
the state and local governments are embedded. When spending limits restrict the
expenditure of the local governments, the local governments have only three financial
options. The first option is to finance the incremental expenditure need by issuing a bond,
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which gives local governments leeway from the spending limits. The second is to finance
the incremental expenditure need from the transfer revenue by, if effective, calling for more
intergovernmental transfer or their direct expenditure on the items from the upper-tier
governments. The third is not to finance the incremental expenditure need. The positive
sign of the coefficient of Local-Spending Limit and the negative sign of the coefficient of
Local-Spending Limit*Local-Fiscal Dependency suggest that the local governments tend to
take either the first option or the second option respectively instead of the third option when
they are facing a trade-off between the demand for incremental expenditure and spending
limit. I hypothesize that this trade-off is the reason why the pair of variables, Local-
Spending and Local-Spending and Local-Spending*Dependency, take different signs even
though both of them incorporate. Even though the statistic insignificance of the two
coefficients does not allow me to verify this hypothesis, it might be possible that any
improvements of the models would validate this hypothesis. For example, more updated
data on Local-Spending Limit might increase the significance of the slope coefficient of
Local-Spending Limit for the improved data linkage between the local governments and
their institutional settings.
Page 92 of 104
5.4. Summary of the Chapter
The empirical models in this chapter have shown that there are significant differences in
how patterns of debt accumulation are determined at the state and local government levels.
The empirical results have verified that both fiscal institutions and intergovernmental
fiscal relations have significant impacts on the patterns of debt accumulation of the state
and local governments and that frequently the former have interactions with the latter in
determining the level of debt accumulation.
At the state level, not only most fiscal institutions but also intergovernmental fiscal
relationships had significant impacts on their patterns of debt accumulation. Regarding the
fiscal institutions, the State-Model has shown that Constitutional Debt Restriction,
Spending Limit, and Fiscal Stringency have, respectively, negative, positive, and negative
impacts on state indebtedness. Particularly, the magnitude of the impact of constitutional
debt restriction on State-Indebtedness was large. When excluding the impact of
intergovernmental fiscal transactions associated with the existence of constitutional debt
restriction, the existence of constitution debt restriction decreases state-indebtedness by
65%. Spending limits increase state-indebtedness by 13.25%. Fiscal stringency, the
complex of fiscal institutions on balanced budget, reduces State-Indebtedness by 4.45% for
a one-unit increase of its value.
Regarding the intergovernmental fiscal relationships, the State-Model has shown that
two intergovernmental fiscal relations have significant impacts on state-indebtedness. First,
the state governments increase their indebtedness by 1.36% when their fiscal dependency,
the percentage of net transfer income over total revenue, increases by 1%. Second, the state
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governments decrease their indebtedness by 0.64% when the local governments increase
their indebtedness by 1%.
Regarding the interaction between fiscal institutions and intergovernmental fiscal
relationships, the Local-Model has shown that the existence of constitutional debt
restriction changes the way fiscal dependency influences Local-Indebtedness. When there
exists constitutional debt restriction, a 1% increase of Local-Indebtedness leads the state
governments to be more indebted by 0.55%. This empirical result is unique because it
makes contrast to the general trend that a 1% increase of Local Indebtedness reduces State
Indebtedness by 0.64%. In this case, I hypothesize that the state governments gradually
increase their indebtedness along with the increase of Local-Indebtedness to carry the
burden to finance unfunded local expenditures because the local governments have almost
reached their borrowing capacity limits imposed by the constitutional debt restriction. I also
hypothesize that the state governments finance these unfunded fiscal burden of the local
governments either by incremental subsidiary treatment through intergovernmental transfer
system or by their direct expenditures to the unfunded local expenditures. I hypothesize that
this mechanism of burden sharing between the state and local governments is the buffer for
the difficulties of the local funding decisions associated with the inflexibilities of fiscal
institutions, that is, in the case of State-Model, constitutional debt restriction.
On the other hand, at the local government level, the Local-Model has suggested that
both fiscal institutions and intergovernmental fiscal relationships play determinant roles in
determining the level of debt accumulation of the local governments and that fiscal
institutions have interactions with the intergovernmental fiscal relationships in determining
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their level of debt accumulation. Therefore, the patterns of debt accumulation are to some
extent parallel at the state and local government levels.
Regarding the fiscal institutions, the Local-Model has shown that spending limit has a
positive impact on Local-Indebtedness, even though its significance is verified only at the
90% confidence level. When excluding the impact of intergovernmental fiscal transactions
associated with the existence of spending limits at the local government level, spending
limits increased Local-Indebtedness by 117.5%.
Regarding the intergovernmental fiscal relationships, the model has shown that fiscal
dependency has positive impacts on Local-Indebtedness, when controlling its interactive
effect with the existence of spending limits at the local government level. On average, a 1%
increase of fiscal dependency increases indebtedness by 2.16%. When there exist spending
limits, the same incremental increase of fiscal dependency decreases indebtedness by
3.62%. Canceling out these effects of different directions, when there exist spending limits,
the 1% incremental fiscal dependency decreases indebtedness by 1.46%. On the other hand,
when there do not exist spending limits, the 1% incremental increase of fiscal dependency
increases indebtedness by 1.36%. These figures shows how the impacts of
intergovernmental fiscal relationships, that is, fiscal dependency in the Local Model have
different impacts on the patterns of debt accumulation, conditional to their interaction effect
with the fiscal institutions.
The limitations in the empirical analyses and the interpretations of the results of the
State-Model and Local-Model reside in the lack of the robustness of the statistical
interpretations of the Local-Model. Even though F-statistics and adjusted R square of the
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Local-Model show a certain extent of strength of the model, the slope coefficients of most
of the independent variables are not significant at the 95% confidence level. As previously
discussed, this lack of robustness is hypothesized to be associated with the weakness of the
linkage between the data on local fiscal institutions and that of fiscal information of the
local governments. I expect that collecting more updated data, particularly the data on the
current status of the spending limits at the several levels of local governments, will slightly
improve the model, particularly in terms of significance of some slope coefficients. Also, I
expect that the information on the regulations on balanced budget principle at the local
government level would greatly improve the model in terms of adjusted R square. However,
even if all these informational gaps are filled with updated data, I expect that the variations
of the debt accumulations at the local government level are not going to be captured as
much as it does at the state government levels. The adjusted R square for the Local-Model
is 0.37, which is much lower than that of the State-Model, 0.81. There seem more
stochastic effects in the patterns of debt accumulation of the local governments than in
those of the state governments. I hypothesize that these differences are associated with how
such factors as political accountability, electoral mechanisms, and market mechanisms
work differently at the state and local government levels.
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Chapter 6. Conclusion and Suggestions for Further Study
Throughout the thesis, I have analyzed the patterns of debt accumulation at the state and
local government levels in comparative terms to identify the characteristics of the
decentralized fiscal management of the United States. Statistical analyses in Chapter 5 have
shown that fiscal institutions and intergovernmental fiscal relationships along with other
factors are determinant for the patterns of debt accumulations. However, those models have
not incorporated the factors on the political mechanisms and market mechanism discussed
in Chapter 3 into their scope of analysis. I hypothesize that not only fiscal institutions and
intergovernmental fiscal relationships, but also those factors have influence on the patterns
of debt accumulation of the state and local governments.
6.1 .The Relative Importance of Political Mechanisms and Capital market
I hypothesize that political accountability and well-functioning electoral mechanisms
explain the effectiveness of the variety of fiscal institutions in influencing the patterns of
debt accumulation. In chapter 5, both State-Model and Local-Model have shown that fiscal
institutions have impacts on the patterns of debt accumulation of the state and local
governments. I hypothesize that unless political accountability and well-functioning
electoral mechanism exist, fiscal institutions might not have had such significant impacts in
State-Model and Local-Model.
I also hypothesize that the capital market plays an important role in disciplining the
fiscal management including debt management of the state and local governments.
26 & Aguila(1 987)
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Particularly, clear and consistent no bailout policy of the federal and state governments and
prior practices of the state governments in not rescuing bankrupt local governments seems
to have historically created an incentive mechanism in which capital market works
efficiently: When the commitment of the federal and state governments on no bailout
policy is clear, both the state and local governments are hypothesized to behave rationally
vis-a-vis the capital market that optimizes the risk premium to be imposed on the debt
obligations of the state and local governments according to their default risk. Under this
environment, such effect as moral hazard effect and excess indebtedness seems to occur
less frequently due to the disciplining effect of the capital market on the fiscal management
of the state and local governments. That is why I claim that no bailout policy across all
level of the governments is one of the advantages of the US decentralized fiscal
management. Also, US federal fiscal system is unique in that the state governments play
autonomous role in regulating both their own debt policies as well as those of their
subnational governments. I claim that these practices at the state government level reduce
the burden of the federal governments in monitoring and regulating the debt management
and debt policies of all the levels of governments across the United States, while such
quasi-delegation of the monitoring responsibilities of the federal government to the state
governments have not undermined the stability of the entire government sector. This
strength of the fiscal management at the decentralized fiscal units explains a reason why a
liberal debt policy of the federal government have not led the state and local governments
to instabilize the entire government finance.
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Finally, US fiscal management seems to be unique particularly in that there are a
variety of patterns on how the state governments regulate the fiscal management of
themselves and those of their subnational governments. In Chapter 2, we have observed
that there are both fiscal institutions that regulate the budget balances and those that
regulate the debt policies of the state and local governments. In Chapter 5, we have
observed that some fiscal institutions and intergovernmental fiscal relationships are
interactively influencing the patterns of debt accumulation at the state and local government
level. At the same time, we observe that the fiscal institutions regulate each state and local
government not necessary in a unitary manner. That is why I hypothesize that each state
government has unique and flexible application of the fiscal institutions in practice of their
fiscal management because of their different political environments, socio-economic
conditions and different scopes of relevant laws and regulations. Future studies can pay
attention to these aspects to enrich the understanding on how the fiscal institutions are
important for each state and local governments and how their relative importance differ for
each case. It is true that managing the laws and regulations of fiscal institutions at the
subnational government levels needs sophisticated political foundations at the respective
level of governments. In this regard, the United States seems to have an advantage because
the United States has embodied and embedded some fiscal institutions at the state level
since 19th century while some other countries don't2.
On the other hand, US decentralized fiscal management that delegate large
responsibilities to the state governments might be also associated with the risk that in the
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future those subnational governments that are not monitored by their hieratically higher-tier
governments are going to endanger a stability of the entire government finance by
continuously running deficits and incurring excess debts. In this study, I did not find strong
evidence that local fiscal management is uncontrolled, even though they are on average
more indebted. Rather, the hypothetical analysis in Chapter 5 suggested that the state
governments sometimes monitor and supplement the lack of capacity of local governments
in borrowing because the local governments face severer resource constraints in their fiscal
decisions as well as are faced with the limitation on borrowing capacities. We have also
observed that such fiscal institutions as constitutional debt restriction and spending limits
can regulate the patterns of debt accumulation not only at the state government level but
also at the local government level. Future studies can pay attention to these points to enrich
the understanding on how the regulation of the state governments on the local fiscal
management are effective in what kind of mechanism.
* Further area of studies
As previously discussed, most of the limitation of this thesis reside in data. Particularly,
most of the information on fiscal institutions at the local government level was difficult to
collect. That is why the data on such fiscal institution as referendum debt requirement at the
local government level was not collected in this study. The lack of the data is a potential
reason why the Local-Model lacks robustness particularly in terms of the significance of
the slope coefficients. As discussed in Chapter 5, the lack of robustness might be improved
by updating the data on Local-Spending Limit. Also, it is suggested that further studies on
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the interaction of several fiscal institutions and intergovernmental fiscal relation might
enlighten unique practices between the state and local governments that characterize US
federal fiscal management.
Fin
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